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Perhaps you’ve noticed that lamp bases, 


tradi- 
tionally made of brass, now are being made of 
aluminum. There’s a story behind this change and 
it tells a lot about the kind of jobs going on at 
Alcoa. 

It started several years ago when engineers of 
two leading lamp manufacturers agreed with our 
suggestion that bases of aluminum would cost less. 
“But will they be as good . . . will we have to 
revise our methods?”’ they asked. 

The potential savings, a few mills per lamp times 
the 830 million sold each year, made finding the 
answers worth-while. Together we started two 
long-range research projects. One, to test aluminum 
alloys in the weather, fumes and years of standing 
idle that lamps must endure. The other, to find the 
alloy that would take five progressive draws, then 
thread rolling and finally, the high temperature of 
the red-hot glass that is poured in the base. 

We changed alloys, varied 


tested samples, 


adds up to Millions 


tempers, rolled different thicknesses. Lamp manu- 
facturers tried each, until one met all requirements. 
Our development men worked long hours to get 
the right solder and flux to join the side wire to the 
base. Adapted them to the high-speed, lamp- 
making machines. 

All this time, the manufacturers had aluminum 
bases installed in seacoast and industrial atmos- 
pheres. Our laboratories ran other tests on lit and 
unlit lamps under corrosive conditions. After 1'4 
years the reports came in: Aluminum bases 
measured up in every respect: conductivity, cor- 
rosion resistance, ease of installation and removal. 

This is typical of the research and development 
jobs now underway at Alcoa. 

The same research, test and development facil- 
ities stand ready to help you make the best pos- 
sible use of aluminum for defense needs. 

ALUMINUM COMPANY OF AMERICA 
850G Gulf Building Pittsburgh 19, Pennsylvania 


——DALCOA 


ALUMINUM” 


COMPANY AMERICA 


ORDNANCE 





oo. 


i 4 ' 
THE WORLDS MOST TRIED 
AND TRUSTED 


AIR BRAKES 





Over the treacherous mountain stretches of Korea . . . on the 
rugged, icy avenues of the arctic . . . through the steamy, 
swampy trails of the tropics, Bendix-Westinghouse Air 
Brakes have demonstrated a matchless ability for rugged, 
reliable performance on Ordnance vehicles in service the 
world over. That’s because these mighty brakes are built 
for long life dependability and powerful performance while 
requiring little maintenance under even the most grueling 
operating conditions. The Bendix- Westinghouse compressor 
for example, designed on the same reciprocating piston The Bendix-Westinghouse Com- 
principle as the standard truck engine, has proved its remark- pressor—heort ef the air brake 
able durability time after time by often outlasting the life of system—performance proven over 
the vehicle itself. Take advantage of it—when you specify > —s more installations 
air brakes don’t settle for a second choice—specify Bendix- a 
Westinghouse, the world’s most tried and trusted air brakes. 











BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY + ELYRIA, OHIO 
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“As men may be protected against 
murder, but cannot be guarded against 


suicide, so government | may be shielded from 


the assaults of external § foes, but nothing can save 


it when it chooses to lay violent hands on itself.” 


Daniel Webster 
I 8 3 2 

















Like many of the early statesmen who helped make America 
great, Senator Webster recognized failings that might endanger 
our country long after his own time. 

Today America is strong and getting stronger. We have proved time 
and again that we can handle “external foes.” But corruption 
in high places, and the resulting scandals, can do more harm than 
foreign aggression. If we are to remain the greatest of nations 
we must clean up our own back yard...rid ourselves of the 
parasites and incapable persons who do harm from within. Then and 
only then will all of us — labor, management and government alike — 
benefit from living and working in the United States. Then and 
only then can America work out its destiny. gy Business 

















The Gray Manufacturing Company, Hartford, Connecticut 
makers of the Audograph Electronic Soundwriter 











AND GRAY RESEARCH AND DEVELOPMENT CO., INC., SPECIALISTS IN VIDEO, AUDIO, SUBAUDIO ELECTRONIC MECHANISMS 
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HIGH 


PRESSURE 
LUBRICATING 


High Production Facilities 


for the 


Manufacture of Hydraumg Pumps 


HYDRAULIC 


POWER UNITS FUEL TRANSFER 


are at the Service of 


Producers of Military Equipment 


Our engineers will be glad to 


seave Suman consult with you on 


CONVERTER 
SUPPLY 


hydraulic pump problems 





AAS 








TRANSMISSION RD Sie Bab. ic 
SERVO AND SCAVENGING 





EATON \) ©. Oe On oe. Ow ts ON 6 Suk Come O80, B ow- aD | 


GENERAI OFFICES CLEVELAND OHTO 
fz) / : . 
‘Sumpe S iniston 


FRENCH ROAD . DETROIT 13, MICHIGAN 
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Another Example of 
Beaird Manufacturing Skill 


PACKAGED COMPRESSOR PLANT 


This complete portable plant is one of seven models developed 
by Beaird engineers to meet exacting requirements of the oil and gas 
production industry. Over two hundred Beaird packaged plants are in 


operation today, from coast to coast and in several foreign countries. 


variety of products have made Beaird unusually well equipped to handle 


large production orders of ordnance materials 


Central location near Southwest ports Experienced engineering staff 
Ample supply of skilled labor Trained inspection department 


Modern manufacturing facilities Strong financial position 


THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 


MACHINING FABRICATING STEEL WAREHOUSE aoe . . 

: PACKAGED CAST STEEL 
UP.G. SYSTEM! 

COMPRESSOR PLANTS . FITTINGS 
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AS A SHAFT... . Rolipin serves as an 
axle for the sparkwheel of a cigarette 
lighter. No riveting or threading nec- 
essary ... faster assembly. Note flush, 
clean fit. 


AS A KEY... Rollpin demonstrates its 
ability to do away with precision tol- 
erances. in this heating system damper 
arm. Faster, cheaper and more satis- 
factory than usual assemblies. 





AS A DOWEL... Rollpin is used here 
to prevent rotation of a thrust bear- 
ing. No reaming, no special locking. 
Easily removed. Lowest possible dowel 
pin cost. 


AS A STOP PIN... in this application, 
Rollpin is shown in a ratchet wrench 
adaptor. With its light weight and 
high shear strength, Rollpin functions 
perfectly . . . cuts assembly costs. 





AS A CLEVIS PIN... here Rollpin holds 
firmly in clevis, permits free action of 
moving member. Rollpin application 
above is with the plate of a home 
workshop tool. 


AS A SIMPLE FASTENER . . . Rollpin re- 
places a set screw in pinning a gear to 
a shaft. Assembly time is shorter, serv- 
ice life longer. Vibration-proof flush 
fit. Easily removable. 


YOUR IMPORTANT FASTENING JOBS 


are cheaper... faster, with 3 ' 


TRADE MARK 


Rollpin is a pressed-fit pin with chamfered 
ends. It drives easily into holes drilled to nor- 
mal tolerances, compressing as driven. No 
reaming, no tapering,no extra essembly steps 


required. Rollpin fits flush, locked in place 


by the constant pressure it exerts against 
the hole walls. Can be inserted with auto- 


matic press, or by hand—removable with a 


drift or pin punch. 


Rollpin is reusable again and again. 

Elastic Stop Nuts with the famous red collar 
® 

are another ESNA product 
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MAIL COUPON TODAY. If your present operations or 
plans include the above applications —or set screws, rivets, 
hinge pins, cotter pins, pivot pins, taper pins—you can't 
afford to be without complete details on Rollpin. Write now— 
find out how much faster and cheaper Rollpin can do the job. 


Dept. R1-733, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 


Please send me the following free information 


Rolipin bulletin and sample Rolipins 
Elastic Stop Nut Bulieim 


on ESNA self-locking fasteners: 


) AN-ESNA conversion chart 
LD Here is a drawing of our product 
What fastener do you recommend? 
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ONLY 
LURIA ENGINEERING 


offers the 


ADVANTAGES 0/ 


STANDARDIZED 
BUILDINGS 


plus all the 
adaptability, 
flexibility and 
durability 0 
CUSTOM-BUILT 
STRUCTURES 




















Your expansion program need not 
be a problem. For high speed 
and lew cost... contact your 
nearest LURIA representative. 


To achieve utmost durability of structure, the ma- 
terials and construction of Luria Standardized 
Buildings meet the most stringent building code 
requirements. And because of their flexibility and 
adaptability of design, Luria Standardized Buildings 
make possible almost any type of structure and 
almost any type of architectural treatment that best 
suit your particular requirements. This is accomplished 
without sacrificing the economies of standardization. 


er email 























DISTRICT OFFICES» 
LURIA ENGINEERING Sonen me 
BOSTON, MASS. 


CORPORATION CHICAGO, ILL. 


PHILADELPHIA, PA. 


S800 FIFTH AVENUE+ NEW YORK 36, N. ¥. WASHINGTON, 0.C. 
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It’s Incredible, but true! 


OUT 


tigon 
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In the famous Quiet Room at Bell Laboratories, this young volunteer 
records speech for analysis. Scientists seek to isolate the frequencies 
and intensities which give meaning to words stripping away non- 
essential parts of word sounds to get the basic “skeleton” of speech 


A child or an adult . a man or a woman 
in American or an Englishman—all speak a certain word. Their 
voices differ greatly. Yet listeners understand the word at once 


What are the common factors in speech which convey this infor- 


mation to the hearer’s brain? 


Bell scientists are searching for the key. Once discovered, it 
could lead to new electrical systems obedient in new ways to the 


spoken word, saving time and money in telephony 


Chief tool in the research is the sound spectrograph which 
Bell Telephone Laboratories developed to make speech visible. 
Many kinds of persons record their voices, each trying to duplicate 
an electrically produced “model” sound. While their voice patterns 
are studied, a parallel investigation is made of the way human 


vocal cords, mouth, nose and throat produce speech 


rhus, scientists at Bell Laboratories dig deeply into the funda- 
mentals of the way people talk, so that tomorrow’s telephone 
system may carry your voice still more efficiently—offering more 


value, keeping the cost low. 
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time 0.6 seconds 





bor number 


Spectrograms of young girl's voice (right) and man’s voice 
making “uh” sound as in “up.” Horizontal bars reveal frequen- 
cies in the vocal cavities at which energy is concentrated. The 
top of the picture is 6000 cycles per second. Pictures show how 
hild’s resonance bars are pitched higher than man’s. 


ratio bar | to bar 3 


The word “five.” Graph shows ratio of frequency of spectrogram 
bars. The solid line is for a girl and the dotted line is for a man 
Note the similar patterns despite pitch differences. Human 
hearing extracts the speech sounds from this sort of pattern in 
the identification of words. Scientists aim at machines that can 
do the same. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers for creative men in scientific and technical fields. 
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FEDERAL... 
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ime FN SHES 





QUALITY 
iz “\\, e Immediate Quotations! 
| Glidden) © Prompt Technical Service! 
Wy © Nine Strategically — 


PRODUCTS located Plants ! 





COMPOUNDS INSULATING FINISHES SEALERS 

DOPES LACQUERS THINNERS 

ENAMELS PAINTS VARNISHES 
PRIMERS, PAINT 


THE GLIDDEN COMPANY 


Dept. R-752 « 11001 Madison Ave. « Cleveland 2, Ohio 


{-------------- 
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te 
Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
, - in these and many other specific applications ca 
*Cartridge Seal... pressure . £ a : ai ‘ I can 
st anal allan il : 
balanced . . . requiring prove of great and immediate value to you. 
only 25% more space 
than lip-type seals. 


Write today for FREE illustrated Brochure, or 
send us your seal problem. 





GITS BROS. MFG. Co. 


1842 S. Kilbourn Ave. « Chicago 23, Ill. 


| 
Gits Lubricating Devices, (i } 
The Standard For Industry For Over 40 Years tt} b= 
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Ask in any hotel, restaurant or cafeteria— in mess halls and galleys 


— wherever food is prepared, served or sold—and you're most 
likely to find Hobart products in them, all-Hobart installations in 

many. Just as in industrial mass production, machines are the key 
to successful mass meal production. To control cost per serving, 

and to elevate standards as well, use all three plans detailed below. 








Improve Taste—Cut 


Waste. Utilize every ounce 
of good meat you buy with 


Hobart Tenderizers. Serve ten- _ 


derized steaks, beef roulades, 
ham tenderettes, Steak Sabi- 
ouse—delicious specialties 
of all kinds —using sirloin 
strips and tips, spencer rolls, 
bottom rounds, pork butts, veal 
and lamb fronts, etc. Hobart 
Tenderizers knit and ten- 
derize steaks with ease, speed 
and thoroughness unequaled 
in the steak machine field. 








Mechanize the Dish 
Pantry. Work outa straight- 
through production line, with 
soiled dish table, racks, 
glasswashers, dish scrappers 
and dishwashers lined up for 
maximum output with min- 
imum handling. Hobart 
makes dishwashers in all 
sizes, from under-counter 
models to 29-foot fully au- 
tomatic, continuous-racking 
giants doing the entire job 
alone. All meet the same ex- 
acting sanitation standards. 














That’s it— your program for success today! Here at Hobart we make 
all the food and kitchen machines we’ve talked about, and more 
most of them in a choice of sizes. Our products, our guarantee and our 


nation-wide service have more than half a century of experience behind 


them. There’s Hobart representation near you— anxious to serve... 


The Hobart Manufacturing Company, Troy, Ohio. 


& robe r ft Food Machines 


Trade Mark of 


Quality tor The World’s Largest Manufacturer of Food, Kitchen and Dishwashing Machines 


over 50 years 
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Whatever Your Needs— 
WE CAN SAVE YOU TIME AND MONEY 


Our group of producing subcontracting plants are fully equipped, 
staffed and prepared to furnish the armor plate you need, when 
and where you need it. From these strategic locations shipments 
of flat, formed, fully machined parts can be economically made by 
overnight truck. You'll save time, and money by checking all your 
armor plate requirements with us. Write, wire or phone today. 








frm ete ys rere AD 


to deliver the goods 


ARMOR PLATE for Ordnance 


a 
Giant presses, capable of exerting up to 


5,000 tons pressure, make short work of forming 


or blanking complex shapes of heavy gauge 


armor plate. We give our customers every production assist 


from engineering the parts through tooling and expediting 
to final inspection. For a better, speedier, 
more economical way to turn Out Component parts 


for armored vehicles, turn to us first. 


“ee 


Large hot formed piece 

of tank armor—heat treated, 
fully machined and ready 

for assembly. 











American business now carries one of the largest loads 
in its history as it works to fill orders for both industrial 
and detense require ments 

In today’s semi-military economy, companies like Amer 
ican Locomotive carry on two separate ope rations to 
meet these dual needs 

From one Alco plant come modern diesel-electrics to 


help railroads handle traffic essential to both industrial 


strength and defense. In the same city, but from com- 
pietely independent facilities, Alco’s Ordnance Divi 
sion turns out the Army's new medium tank with the 


aid of a network of 2000 subcontractors. 


his side-by-side operation ... typical of other Amer 
ican Locomotive Divisions producing essentials for 
both defense and industry . . . will help make America 


secure 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 











HAVE YOU 
SEEN THIS NEW 


IT TELLS BOOKLET? 


HOW TO DO THE 
HARD JOBS 


Better cleaning cuts costs in aircraft production. This 48-page illustrated booklet outlines all 
the big cleaning jobs. Have you seen the latest Oakite recommendations on: 


{| How to clean aluminum in preparation for anodizing? See page 4. 
{| How to prepare aluminum for spot welding? gas welding? heliarc welding? 
See pages 10 to 14. 
How to remove welding flux? See page 14. 
How to prepare aluminum for painting? See page 15. 
How to clean aluminum before and after heat treating? See page 20. 
How to strip paint from aluminum? See page 22. 
How to clean magnesium? See page 27. 
| How to select and install cleaning tanks, rinse tanks and sprays, and spray-washing 
machines? See pages 31 to 35. 
| How to treat water in paint spray booths? See page 36. 
How to clean engine test cells? See page 40. 


FREE Write for your copy of the booklet. You'll find 

added interest in the Oakite Aluminum-Cleaning Chart 
covering the cleaning, etching, de-smutting, de-oxidizing 
and pre-paint treatment for many alloys. 


mom 


OAKITE PRODUCTS, INC. 
\uzeD INDUSTRIAL Clea, 27 Rector St., New York 6, N. Y. 
ow" 


OAKITE 


ct 
ote" 


Send me a FREE copy of your booklet "How to Clean Metals in 
Aircraft Production.” 


-Aame 





ve 
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Compan ry 


Technical Service Representatives Located in 
Principal Cities of United States and Canada 


eddress 
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STEEL 
48 300 000 board ft 219,450 tons 


Quickly translating these raw materials into training 
centers for our Armed Forces takes a special brand of 
skill and speed made possible by AMF-DeWalt Power 
Saws. Because these saws cut with such speed and pre- 
cision, a builder can employ assembly-line methods to 
complete a barracks in less than 24 hours! 


ASPHALT SHINGLES 
29.788 000 squares 


CONCRETE DE WALT POWER SAWS 
12,100,000 cu. yds 3500 


This amazing speed and precision have made DeWalts 
basic equipment in construction work of ail types, in 
lumber yards, in industrial plants, in wood and metal 
working shops throughout the world. A DeWalt cuts 
everything— wood, metal, plastics, composition ma- 
terials... and costs! 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth 


Avenue, New York 17, N.Y. 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT 


FOR THE ARMED SERVICES: Rada: antennae and drive units « automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms 
* cooling fans for Army tanks « airplane parts « mobile ovens « electronic 
training devices « naval ordnance « rolled and welded steel! products 
* shell components « silver-zinc batteries « special military projects. 


18 


FOR INDUSTRY: Tobacco processing equipment, cigarette and cigar 
machinery * AMF and Union bakery equipment « automatic pinspotters, 
bowling equipment and supplies « DeWalt power saws « Lowerator dis- 
pensers « Oakes continuous mixers « stitching machines *« Wahistrom 
chucks*Roadmaster bicycles «Cleve-Weild tire rimss Junior velocipedes. 
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50 YEARS 














QUALITY LEADERSHIP 























You Can Place 


Who Has Chosen 


as the Heart 
of His Machine 








Full Confidence in the 
Product of the Manufacturer 
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PARTS AND SERVICE EVERYWHERE 


TODAY'S BROAD AND DIVERSIFIED LINE OF CONTINENTAL RED SEAL ENGINES INCLUDES SOME 80 BASIC MODELS, BUILT 


TO MORE THAN 2,000 DIFFERENT SPECIFICATIONS FOR COUNTLESS APPLICATIONS ON LAND, AT SEA AND IN THE AIR - 


Continental Motors [orporation 


MUSKEGON, MICHIGAN 
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This 
Trade CHECO: 
Mark 2 


ON ROCKETS + SHELLS ¢ FUZES 


and other ammunition metal 
components assures the armed forces of 
highest quality, delivery as promised 
and fair price. 





HECO RESEARCH CENTER— 


This new experimental and testing 
laboratory is located in South Denver, 
apart from the main plant. 

Its alert staff and modern equip- 
ment will enable the company to 
broaden and increase its activity in 
ordnance research and development. 


HECKETHORN MANUFACTURING 
AND SUPPLY COMPANY 


Littleton, Colorado 


Contractors to the United States Armed Forces for Rockets, Shells, Fuzes, Research and Development 
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For better insulation... weat 
waterproofing ... and resista 
galvanic corrosion..... use 











ORE AND MORE production executives in many 
M industries are turning to Pittsburgh's 
Nu-Chromseal Tape to seal lap joints or butt 
seams in metal, wood or fiber, where rivets, bolts 
or screws are used. 


@ Nu-Chromseal Tape is a solid, pliable com- 
pound of fixed width and thickness of unusual 
versatility. It can be used for weatherproofing of 
roof and side panels of motor buses; for caulking 
around fender-to-body seams of motor cars; in 
various seams of marine craft, for sealing water, 
gasoline and oil storage tanks; and as a galvanic 
insulator between dissimilar metals to prevent 
corrosion. It is also an excellent anti-squeak or 
anti-chafe medium between wood or metal mem- 
bers which have a tendency to rub. 


@ Nu-Chromseal is gently adhesive so that it can 
be readily applied under rapid production condi- 
tions. It can be used on units where baking tem- 
perature runs as high as 375 degrees, without 
bleeding or materially changing in character. 
Its pliable consistency permits easy tailoring— 
excess material can be readily trimmed. 


Pittsburgh also offers WELDSEAL 
and FABSEAL Tapes 


@ Weldseal Tape protects spot-welded and hot-riveted 
assemblies from corrosion by sealing seams against 
moisture. 

@ Fabseal Tape is an impregnated fabric that forms a 
complete seal between wood, metal or fiber members. 


Samples of these remarkable tapes are available on request 
for experimental work. Our engineers will be glad to 
consult with you without charge or obligation. 


PITTSBURGH PLATE GLASS COMPANY—Industrial Paint Division; 
Pittsburgh, Pa. Factories: Milwaukee, Wis.; Newark, N. J; 
Springdale, Pa.; Atlanta, Ga.; Houston, Texas; Los Angeles, Calif; 
Portland, Ore. Ditzler Color Division, Detroit, Michigan. The 
Thresher Paint & Varnish Co., Dayton, Ohio. Forbes Finishes 
Division, Cleveland, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


PITTSBUR 


PAINTS e GLASS e 
metry, S$ &@ 82 6 N CQO MA Pe HN Y 
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Lx * * * * J for domestic or export shipment... 





Lx * * * * J for light or heavy products... 





Lx * * * J for large or small objects... 





there’s a General engineered shipping 
container to meet 
military packing needs! 


Pictured here is a General 
Wirebound box for the export 
shipment of 50-caliber 
ammunition. It combines strength 
and light weight. It is one of 
many types made by General 
—to meet military needs. 
Remember General when 

you havea military packaging 
problem. Container experts 
will be glad to design a 
package for your product, 

or help you with various 
specifications. 


Write for your FREE Copy of 
“The General Box.” It shows how 
to cut packing and shipping costs. 


GENERAL OFFICES: 
1865 Miner Street, Des Plaines, Ill. 


East St. Lovis, Kansas City, Lovisville, Milwaukee, Sheboygan, 
Winchendon, — Box Company of Mississippi, Meridian, Miss., 


tal Box Company, inc., Houston, Dalles i * Oe 8 + 


Genero! Genero! General Genero! — > Generolift 
we cSited e: sed Soe = : 
” oes al Container Box 


DISTRICT OFFICES AND PLANTS: Cincinnati, Denville, N. “i Detroit, Pong a o 0 X C 0 M PA N Y 
xy 
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: is practically inexhaustible. 
booklet, "Welcome to Blaw- 








BASIC PRODUCTS FOR INDUSTRY 


ROLLS FOR STEEL & NON-FERROUS MILLS 
ROLLING MILLS & AUXILIARY MACHINERY 
OPEN STEEL FLOORING 
PREFABRICATED PIPING SYSTEMS 
® OPEN HEARTH FURNACE EQUIPMENT 
© FIRE PROTECTION EQUIPMENT 
® CHEMICAL & FOOD PROCESSING EQUIPMENT 
® CONCRETE & ASPHALT ROAD PAVING MACHINERY 
* COMPLETE CHEMICAL & PROCESSING PLANTS 
© STANDARD STEEL BUILDINGS 
® RADIO, TELEVISION & TRANSMISSION TOWERS 
© HEAVY STEEL CASTINGS 
® HEAT & CORROSION RESISTING ALLOY CASTINGS 
© STEEL FORMS FOR CONCRETE CONSTRUCTION 
© CONTRACTORS EQUIPMENT 
© CLAMSHELL BUCKETS 


RECENT CATALOGS AND BULLETINS detailing practically all Blaw-Knox prod- 
ucts are available, and any literature you request will be forwarded by 
return mail. 

OPERATING AND SALES DIVISIONS—siaw-KNOX + BLAW-KNOX SPRINKLER* « BUFLOVAK 
EQUIPMENT © BUFLOVAK MIDWEST CO. « CHEMICAL PLANTS* « THE FOOTE COMPANY, INC.**« 
LEWIS FOUNDRY & MACHINE « NATIONAL ALLOY STEEL © PITTSBURGH ROLLS « POWER PIPING* « 
UNION STEEL CASTINGS 


* Operates a1 a division of Blaw-Knox Construction Company ** Subsidiory of Blaw-Knox Company 





One truck-mounted Dempster-Dumpster picks up, hauls and 
dumps all detachable containers, one after another, regardless of 
size or design. This typical operation cycle, shown above, is 
handled by only one man, the driver, in less than 9% seconds by 


means of hydraulic controls in truck cab. 





1—Cuts Cost of Equipment and 
Operation— It is not unusual for one 


Dempster-Dumpster to perform the work 
of from 3 to 5 conventional trucks . . . re- 
ducing investment accordingly. Eliminating 
trucks also means eliminating tires, gas, oil, 


maintenance and man hours. 


3—Eliminates Re-Handling of Ma- 
terials — Re-handling of materials, which 
by conventional methods are hand loaded 
by loading crews into dump trucks, is 
eliminated. Each detachable container re- 
mains at its convenient location until 
loaded, Then, in less than a minute, it is 
picked up by Dempster-Dumpster and 
taken to destination. There it is dumped 
or set down intact ... saving hundreds of 
man hours annually. 


At left are a few standard containers 
for general requirements— 1—Drop Bot- 
tom Container built up to 10 cu. yd. capac- 
ity to handle heavy materials. 2—Apart- 
ment Type for bulk trash and rubbish with 
sump bottom for handling moist materials. 
3—Universal Type available with top and 
end doors. 4—Drop Bottom Pressed Steel 
Type for lighter service. 5—Drop Bottom 
Pressed Steel Type with counterbalanced 
spring lids. 6—Tank Type Container meet- 
ing A.S.M.E. specifications. Capacities up 
to 1,200 gallons. 7—Tilt Type with Con- 
verged Lip for handling fine aggregate, wet 
or fluid materials, 8--Skip Type with Lip 
to assist in holding certain types of loaded 
materials in place. 9—Tilt Type for han- 
dling heavy materials. Built water-tight. 
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MOST EFFICIENT METHOD OF MATERIALS 
HANDLING BY TRUCK EVER DEVISED 


If you collect and move bulky, light or heavy mate- 


rials in your plant operation . . . be they solid, liquid, 


dust, rubbish or waste, the Dempster-Dumpster System 
merits your careful consideration and investigation. This 


revolutionary method of bulk materials handling by truck 
can save you thousands of dollars annually! 


The fundamental reason why the Dempster-Dumpster 
System is the most efficient method of materials handling 
by truck is because, in this system, one truck serves scores 
of detachable containers. In other words, a truck-mounted 
Dempster-Dumpster with only one man, the driver 
. .. picks up, hauls, dumps or sets down intact . . . one 
after another . . . any required number of big Dempster- 
Dumpster Containers. 


The hydraulically operated Dempster-Dumpster is 
mounted on any make truck chassis of suitable size. 


The steel containers are available in a wide variety of 
designs best suited to the type of materials handled—be 
they bulky, light or heavy . . . solids, liquids or dust . . . 
trash or rubbish. They range in size up to more than three 


2—Eliminates Standing Idle Time— 
One man, the truck driver, replaces truck 
loading crew. Detachable containers are 
pre-loaded through normal accumulation. 
Truck-mounted Dempster-Dumpster and 
driver never stand idle because there is 
always a pre-loaded detachable container 
to be serviced. 





4—Inecreases Efficiency, Sanitation 
and Good “Housekeeping”—The Demp- 
Dumpster System is a complete, unified 
plan for area-wide materials handling. Ma- 
terials to be disposed of or transferred are 
placed. in a nearby container as they ac- 
cumulate. Containers used for trash and 
rubbish are fire-proof, rat-proof and_fly- 
proof. No other method of materials han- 
dling by truck can match the Dempster- 
Dumpster System in efficiency and low op- 
erating cost! E 


At right are a few containers built for 
special requirements— |—Five cu. yd. 
container with swivel casters for handling 
waste blast sand. 2—Three cu. yd. Dust 
Collector Type equipped with gaskets. 3— 
Multi-Karry Container equipped with three 
2 cu. yd. steel boxes with casters and lids. 
4—Six cu. yd. drop bottom container with 
two spring-hinged lids and special loading 
opening in top. 5—Rectangular Tank Type 
Container with gate valve and gasketed 
Lid. 6—Chlorinator Ash Container de- 
signed for handling hot residue approxi- 
mately 1500° F. 7—Tilt Type Container 
built for cast linings for handling hot ma- 
terials. 8—One of several special “Tool 
and Equipment” Type Containers. 9—One 
of several types of special built containers 
equipped with ball bearing trucks. 


times the capacity of the average dump truck body. The 
containers are spotted inside and outside your plant at 
convenient materials accumulation points. A few of the 
dozens of detachable containers are shown here so that 
you may see the flexibility of this system in handling all 
types of materials in your plant with one truck. It may 
be that none of these containers will fit your own partic- 
ular need. But remember there are Dempster-Dumpster 
Containers that will, either standard or special design. 

More efficient and lower cost materials handling in your 
plant may be simply a matter of getting the probing 
minds of your engineers and ours together. Our files con- 
tain hundreds of inquiring letters that ultimately resulted 
in savings of thousands of dollars annually in every con- 
ceivable type of manufacturing plant. A discussion with 
our engineers might develop the same results for you. 
If advisable, they will be glad to make, without obligation 
on your part, a proper survey to determine just what 
equipment you may need. The Dempster-Dumpster Sys- 
tem is manufactured exclusively by Dempster Brothers, 
Inc. 


972 Shea Building, Knoxville 17, Tennessee 
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A “CLOUDBURST” in this water tunnel proves the effective bodies pass high-pressure water jets that douse them from 
ness of Chrysler Corporation’s advanced methods of sealing every angle. This is typical of the thoroughness with which 
against moisture, dust and drafts. Here complete De Soto all Chrysler Corporation cars are built. 


Chrysler Corporation engineers, stylists, and produc- 
tion men work together, so that body and chassis form 


' a perfectly balanced unit—created from the start for 

\ (ARS BODY TELLS \ LOT ABOUT your safety, comfort and driving and handling ease 
att ooncled The way a door latches and holds the amount 

of head and leg room you get the comfort of the 


] seats... breadth of vision ease of getting in and 
A CARS REAL W ATH ] | | out—all these are easily read guides to car worth 


In a Plymouth, Dodge. De Soto or Chrysler, you 
get a superior body — and a superior chassis — engi- 
neered to give you the greatest worth for your money 


You can prove this for yourself just by calling your 
nearby dealer and driving one of these great cars. 


CHRYSLER CORPORATION engineers and builds PLYMOUTH, DODGE, DE SOTO, CHRYSLER CARS & DODGE TRUCKS 


Chrysler Marine & industrial Engines + Oilite Powdered Metal Products + Mopar Parts & Accessories 
Airtemp Heating, Air Conditioning Refrigeration « Cycleweld Cement Products 


ENGINEERS’ EYES ARE EVERYWHERE. Out of 
their laboratories and on to the production lines go 2 ee i Aa 2, 
Chrysler Corporation engineers, to follow through — - 
each step in body construction. Here an engineer THE NEW C-200. New advanced body designs are created by 
studies the double welding of a Dodge body, one Chrysler to learn from experience practical applications of en- 
of the many things that mean safer and quieter tirely new concepts of style and comfort, fabrics and fittings, per- 
cars, with windows that work easily, doors and formance and safety. The Chrysler C-200 is the prototype of a 


panels that stay solid and free from rattles. dramatic new convertible. 
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i. dependable view source on ‘the horisone. 


TO HELP YOU SOLVE YOUR SPECIALIZED ELECTRICAL 
PROBLEMS, on CONNECTORS and HARNESSES 


N 
tes > “ORDNANCE APPROVED" 
S~— PRODUCTS, INC. 18 EAST 18th STREET, CHICAGO 16, ILLINOIS 


oremost with ccurate _onnector _ ystems 
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Remington Rand Methods News 


HOW “FACT-POWER” CAN BOOST YOUR PLANT’S 


OPERATING EFFICIENCY 





Does your COSTING | 
cost you too much? 


Cost accounting can be costly indeed if 
your reports are late, incomplete, inaccu- 
rate, or consuming too much clerical 
time in gathering and analysis of data. 
Let us show you how one plant, with 
little extra effort, gets complete distribu- 
tion of all direct and indirect labor. This 
includes guaranteed and idle time on | 
each job. Their prompt job reports show 
labor, material, burden, total cost, and 
the difference between actual and stand- 
ard costs. Other by-products of theit 
profitable punched-card methods are: 
rework and spoilage report by employee 
improved control of materials inventory; 
faster payrolls with bonus earnings. Ask 


for illustrated case history tolder SN-779. | 





| 


Costing in smaller plants. “A year ago,” 


reports an executive, “we thought ou 


plant was too small for punched card 





labor distribution. But we were running 
SIX Wee ks behind on the manual cost re 
ports for the output of our 150 plant em 
ployee s. So we were glad to learn about 
Record Sort, the simplified Remington 
Rand punched-card method. Now 
get labor distribution reports promptly 


we 


on each production run—with a break 
down for each operation and each part 
number in the run, Also, by adapting 
this 
prompt reports on our 
LCL shipping costs.” 
See for yourself how simply this low- 
cost Record Sort method can be applied 
in small to medium plants Ask for a 
slide film demonstration in your office, 


as well as folder TM-616 


method to sales analysis, we get 


hard-to-control 


| Rand payroll machines were chosen to 


Goodby to brass tool checks! “For years,” reports a foreman, 


brass 


trouble with old-fashioned 


“we had 


tool checks. They would get 


knocked off their hooks and mixed up. Or the hurried attendant 
would return a check with wrong employee number on it. Now 
we have a Remington Rand visible system which double-checks 
itself to prevent errors. Each tool center can keep its records easily 
and accurately, relieving General Stores of the paperwork. What's 
more, this foolproof system guards against a shortage or overstock 
on any tool.” Let us show you simple methods of tool crib control 
to reduce your tool costs and save the valuable time of both produc- 
tive and non-productive employees. Ask for folder KD-641. 








Tackling the problem 
of payroll peaks 


There's one firm we know which has 
practically wiped out overtime and cut 
by half the lapsed time for payroll proc 
essing. To do this, they spent years de 
veloping better procedures and a 
smoother work flow. 

During this careful study, Remington 


| replace others previously used They said | 
| lower their costs. 


the machine features which greatly in 


fluenced the choice were: 1) complete 
great | 


visibility of the writing line as a 
iid to spec d; 2) ability to get all the col 
umn accumulations needed on each pay 
roll; 3) versatility permitting use of ma 
chines for different services; 4) single 
keyboard simplicity which enabled them 


to make competent operators quickly out | 


of typists, without long and costly 


specialized training. 
Let us show you more reasons why 
Remington Rand machines produce cash 


or check payrolls faster. Ask for folders 
A B-446 and AB 525. 





| our case history 


20% slash in costs 
for plant upkeep 


According to NY Times, a top industrial 
consultant savs that proper planning and 
scheduling of preventive maintenance 
work may lead to savings of as much as 
20 per cent on your overall costs for plant 
upkeep. If this kind of talk makes you 
want to hear more, let us show you how 
we have helped many plants reduce 
costly machine breakdowns as well as 

Make a brief but profitable study of 
the preventive maintenance records and 
procedures used by ten well-known in- 
Ask for a ten-dav loan of 
file MC-727, and for 
your copy of new folder KD-705 


dustrial firms 





For information, please request liter- 
ature by number. Call our Business 
Equipment Center in your city. or 
write to our Management Controls 
Reference Library. Room 1227, 315 
Fourth Avenue, New York 10. N. Y. 


Look for ideas from the M@esseiregtore #&crecf. Management Controls Reference Library 
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ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES 


. 
e . 
Strategically located to serve suppliers of all government services, Wirebound Box 


manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 
of uses for which Wirebound containers are adaptable. Wirebound manufacturers 
are informed, experienced and technically trained to design, produce and 


pre-test scientific containers for each use. Make it a point to consult 
your nearest Wirebound supplier or write for full informatior 
. . 
Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Iilinois* 
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Crescent 


Snaps on radially where 
axial assembly is 
impossible. No special 
tools needed 


Preducion, save material and machining operations 


al 


with Waldes Truarc Retaining Rings 
better way to hold parts together 





Hlandaid * 


Forms secure shoulder 
for tight pressure 

fit when installed 

in groove 


Beveled and 
. 

Bowed 

Take up end play rigidly 

or resiliently, accommo 


date accumulated 
tolerances 


BEVELED 


BOWED cs 





49 (0 ° 
Self Locking 
Economical where thrust 
is moderate on soft 
shaft—holds fast 
requires no groove 


Interlocking 


2-piece ring takes heavy 
thrusts, gives positive 
lock, secure against 
high RPMs__, 





Ineerled* 


Provides uniform 
shoulder for curved 
abutting surfaces, 
for bearings with 


Triangula : 
Self Vocking 
Low cost ring for soft 
shafting materials 





requires no groove, 
secure against 
vibration 


large corner radii 





Provides large strong 
shoulder for small shaft 
Applied radially 





eBOTH INTERNAL AND EXTERNAL 





TYPES AVAILAGLE 





Thousands of smart manufacturers are stepping up 
production, while actually cutting costs—with Waldes 
Truarc Retaining Rings! Truarc Rings simplify your de- 
signs. The ease with which they can be assembled and 
disassembled makes them superior in many fastening 
applications where machined shoulders, nuts, bolts, 
snap rings or cotter pins have been used. 

Waldes Truarc Rings eliminate threading, milling 

a 





\} 
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TRUARC 


REG. U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES THUARC HETAINING BINGS AND PLIERS APE PROTECTED BY ONE OF HORE 
U.S. PATENTS: 2.902 947 2.9 ae 82, 2420021 2 “at 


2.403.300: 2.463.363, 2.467.602. 2.467.603 2.491.306. 2.50 oe: ane OTnEe 


and other skilled labor operations ...save on material. 
And there's a Truarc Ring for every purpose... preci- 
sion-engineered to conform to the highest NAS and 
SAE standards! 

Waldes Truarc Rings are nationally distributed and 
stocked. Send us your drawings. Waldes Truarc en- 
gineers will give your problem individual attention, 
without obligation. 





SUB-CONTRACTING FACILITIES AVAILABLE 


The same precision production facilities which 
have turned out millions of Truarc Rings to 
the most exacting specifications are avail- 
able to handle sub-contracting of metal 
stampings. Write directly to Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 1, N.Y. 











WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. + MAKERS OF FAMOUS, PRECISION-ENGINEERED WALDES SLIDE FASTENERS AND SNAP FASTENERS 
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SPEEDOMETER OR 
TACHOMETER *TRANSMITTER 
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5 ‘i Ordnance made known its nesd for o 24 volt electrical system 
Bor army vehicles, Eclipse-Pioneer experts began development work 
fimmediately. Thanks to its long experience as a major producer 
+ of similar electrical equipment for the aviation industry, Eclipse- 
Pioneer was able to perfect and is now manufacturing the com- 
ponents for this system. To assure maximum versatility in the field, 
Eclipse-Pioneer engineers included waterproofing in the design . . . 


submerged operation. 


7 f* R ; =z" o 

Ps i ECLIPSE-PIONEER  owision oF by.“ 

si TETERBORO, NEW JERSEY elie” 
Export Soles: Bendix International Division, 72 Fifth Avenve, New York 11, N. Y. AVIATION CORPORATION 


ORDNANCE 





Spicer —_— 


2 teats? 6 te I - 
SPECIALISTS Uf 


ARCHIMEDES $ 


“Give me enough leverage and | will move the world” 


Today, the world is moved through the efficiency of Spicer power transmission 
equipment, performing constructive service in all fields of automobile, 
truck, bus, tractor and railway car duty 


More Spicer Universal Joints are in use on a greater variety of installations 
than any make. And Spicer Universal Joints have behind them a longer 
record of service and experience than any other similar unit. Since 1904, 
Spicer products have been the Standard of the Industry. 


( 
. 4 ~> = 
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Half-ton or Multi-ton 


... every truck service need is met by 
Spicer Universal Joint Design 


Speedy, light-delivery jobs...or dead-weight ton- 
nage involving the world’s heaviest loads...every 
extreme and type of truck service requirement is 
met by adequate engineering design in Spicer 
flange- and yoke-type models. 


@ Sliding splines have ground finish on ALL contact surfaces, 
extra hardness, and iron manganese phosphate coating 

@ True bearing alignment with rigid one-piece yoke design 
This rigidity is the essence of accuracy 

@ Precision bearings with improved surface hardness and 
finish 

@ Dynamically balanced to exacting limits 

@ Uniform high quality propeller shaft tubing. Steel meets 
our special specifications 

@ Wide selection of flange and yoke types and sizes to suit 
each individual requirement 


SPICER MANUFACTURING ¢° Division of Dono Corporation 
TOLEDO 1, OHIO 


~ 


TRANSMISSIONS * UNIVERSAL JOINTS + BROWN-LIPE AND AUBURN CLUTCHES + FORGINGS + PASSENGER 
CAR AXLES + STAMPINGS + SPICER ““BROWN-LIPE’ GEAR BOXES + PARISH FRAMES + RAIL CAR DRIVES + 
TORQUE CONVERTERS + POWER TAKE-OFFS + POWER TAKE-OFF JOINTS + RAILWAY GENERATOR DRIVES 





CHASE’ PHOSPHOR BRONZES 


are worth knowing about 


high fatigue 
high resistance 


strength 


excellent 
aelaaetiiels 
resistance 


W HAT metal is best for bearings? For diaphragms? good 
For any tough production job that requires a metal ductility 
of superior qualities? Chase Phosphor Bronzes may 


be the answer. 


These tin bronzes are superior to many other metals 
for a wide variety of functions. Some Chase Phosphor 
Bronzes are ideal for fuse clips, spring contacts, bel- 
lows, lock washers. Orhers are suited for bearings, 
bushings, gears, pinions, screw machine parts. They great 
are made in Rod, Strip or Wire. 


resilience 
Chase Phosphor Bronzes... like all Chase metals... 
are carefully controlled as to quality to provide a 
high standard of surface finish and excellent internal 
characteristics. Fill in the coupon below and we'll 


send you the free Chase folder. 
FREE Folder gives tables of Chase Phosphor 
Bronze properties (hardness, tensile, fabrico 
tion, physical) as well as uses and forms 
BRASS & c Chase Brass & Copper Co., Dept. OR7852 
Waterbury 20, Conn 
WATERBURY 20, CONNECTICUT - susseuar OF KENNECOTT COPPER CORPORATION Plea end we the free fold » Chase Pi 


@ The Nation's Headquarters for Brass & Copp 


Albany t Ceveiand Kansas City, Mo. New York San Francisco eames 

Atlanta Oalias Los Angeles Ph iadeiphia Seattie Position 
Oenvert M waukee Pittsburgh Watei bury 
Detroit M nneapolis Providence : Company 
Houstont Newark Rochestert tsaies 
ndlanapel:s New Orieans St. Lows office only Street 


City S*ote 


Seeeeeeceeeeeseeeeee 
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ENGINEERING KNOW-HOW 
THAT BUILT THESE HEATERS 7 


LUID HEAT ENGINEERING KNOW-HOW has pro- 
duced compact, independently operated space 
heaters for trucks, boats and tanks that faithfully 
put forth from 15,000 to 100,000 BTU per hour 
on a minimum of gasoline, kerosene, or fuel oil. 


From the same boards have come the famous 
Fluid Heat automatic engine preheaters that give 
instant starts even though vehicles or boats are 
faced with Arctic temperatures. 


You can put this vast engineering experience 
to work for you. What type of heating unit do you 
need? Will one of Fluid Heat's standard units, or 
an adaptation of one, do the job? Or do your re- 


quirements demand the design and development of 


more specialized equipment? In either case, An- 
chor’s experience is at your command .. . as close 
as your phone or your secretary’s typewriter. 

Write or phone the Fluid Heat Division, Engi- 
neering and Design Section, and outline your prob- 
lem. Specifications, data, and above all, experience, 
are yours for the asking! 


_f ' L i— 

tluid heat 
PRODUCTS 

DIVISION OF ANCHOR POST PRODUCTS, INC. 


6805 Eastern Ave., Baltimore 24, Md. 
Phone BRoadway 1500 


Pr + Aatomatia GU Werner « Retary Gutete « Gatter Gante'tides <«° ie Gisduaiaan inane + ~<a 
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Gas Turbine Structures 


N-A-X AC91IS ALLOY STEEL offers a means of 
reducing the use of critical alloy steels of 
the “stainless” type in gas turbine and sim- 
ilar applications. In specific cases it has re- 
placed over half the amount of strategic 
material originally required, with no sacrifice 
of quality. 

N-A-X AC9IIS ALLOY STEEL has high strength 
and toughness values at temperatures rang- 
ing from —70° F. to +1,000° F. It can be 
readily cold formed into the most difficult 
shapes; its response to welding by any 
process is excellent. It must, however, be 
suitably coated for protection against cold 
or hot corrosion. 


N-A-X AC91I5 ALLOY STEEL is available in bars 
as well as flat rolled products. Investigate the 
outstanding properties and characteristics of 
this steel and, through its use, conserve the 
critical material so necessary to our nation. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division © Ecorse, Detroit 29, Michigan 


NATIONAL STEEL gh )CORPORATION 








THE BETATRON is 


capable of generating 


am extra 








powerful x-ray camera 


4,000,000 electron volts 


THIS 4,000-TON concrete Betatron Building is supported 


by Koppers Pressure-Creosoted Foundation Piles 








ounded on Koppers Pressure-Creosoted Piles 


delicate Betatron mechanism. To obtain this 


y 
KOPPERS 
WwW 


NE of the two largest industrial Betatrons 

in the world is installed at the Eddystone 
Plant of General Steel Castings Company. 
It was built by the U. S. Army Corps of 
Engineers, Philadelphia District. This power- 
ful Betatron produces x-rays that are used 
to detect flaws in steel castings for U.S 
Army tanks. It operates at an extremely high 
24,000,000 electron volts. 

To protect personnel from this dangerous 
the building has solid 
walls 6-feet thick. 1,500 yards of concrete 
were used; and the building weighs approxi- 
mately 4,000 tons. The foundation had to be 
strong and durable to support this load. And 
it also had to provide absolute stability for the 


radiation, concrete 


-at low cost —Koppers 
Piles were 


strength and stability 
Pressure-Creosoted Foundation 
used to support the Betatron Building. 

Koppers Pressure-Creosoted Foundation 
Piles support industrial and commercial struc 
tures of practically every type. They provide 
lasting protection against fungi, termites, and 
acids or alkalies in the soil—and they 
less than other permanent pile material. Fur 
thermore, they can be obtained quickly from 
Koppers wood treating plants. 

If you would like information on 
Koppers Pressure-Creosoted Foundation 
Piles, write to Koppers Company, Inc., Pitts 
burgh 19, Pa. 


cost 


more 


PRESSURE-TREATED WOOD 





KOPPERS COMPANY, INC. 


PITTSBURGH 19, PA. 
ORDNANCE 











PLANNED during peace— 
PRODUCED for defense! 


Dito work at The Timken-Detroit Axle Company is in high 
gear—thanks to a thirty-year program of continuous research, 
development and production! Working in close cooperation with 
Armed Forces personnel since World War I, The Timken-Detroit 
Axle Company has never relaxed its efforts toward more efficient 
front and rear axles, brakes, transfer cases and running gear parts 
for military motor trucks. 

These vital truck parts have, in fact, been carried to their highest 
degree of development through this peacetime preparedness pro- 
gram. Among the most significant advances are vastly improved 
design, and the highest degree of parts standardization and inter- 
changeability within each truck class yet achieved. 

But the most important result of all is the fact that today The 
Timken-Detroit Axle Company is not discussing and planning 
defense work — it's producing! 
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TIMKEN 
AXLES 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 
DETROIT 32, MICHIGAN 


Accepted D Vtandaca 
TRADE MARK \ REGISTERED 
PLANTS AT: DETROIT AND JACKSON, MICH. @ OSHKOSH, 


wis. @ UTICA, N.Y. @ ASHTABULA, KENTON AND 
NEWARK, OHIO © NEW CASTLE, PA. 
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1912: The first Sperry automatic pilot was 
ght tested in 

plane in 1912 at Hammondsport, New York. 

auto- 


a Curtiss hydroaero 


This was the world’s first gyroscopic 


matic pilot to fly an aeroplane 


Automatic flight again won public 
when Wiley Post 


around the 


1933 


made the 
with 


acclaim in 1933 
first solo flight 
Sperry 
in the WINNIE 


world 


his 


automatic pilot as 


the 


“co-pilot MAE 


194 The first “pushbutton” aircraft, U.S. 

Air Force’s All-Weather Flying 
Division’s C-54, equipped with Sperry auto 
matic pilot and automatic approach control 
Atlantic both ways in 1947 with 
human hands touching the controls— 
take-offs 


crossed the 
out 


including and landings 


1914 


in Paris, 
Safety 


Ancestor of the guided missile was 
the aerial torpedo developed during 
1916-18 by Sperry working the U.S. 
Navy ally controlled “flying 


bombs Great South Bay, 


Lawrence Sperry, in a public 191 
demonstration of automatic flight 
1914, won the International 


Competition with his “stable 


with 
These automatic: 
were t 


Long Island. 


The first electronic automatic pilots 


First jcchadiats automatic land 
thousands of B-24s in World 


ings were made by the U.S. Army 
by coupling r radio aids 


194 ae 


War II and 
bombing by 
platform. 


193 


Air Corps in 1937 
to the Sperry automatic pilot. 


advanced the art of precision 


providing an improved stable 


flight control is the outgrowth of Sperry’s 40 years of 


The modern Gyropilot 
controls for aircraft 


1952 research, development and manufacture of 


This versatile, all-weather pilot represents a high-performance technique for automatic 
control which is readily adaptable to all types of aircraft—airliners, executive craft, 
jets, helicopters, lighter-than-air ships and guided missiles. This technique pioneered 
by Sperry has led to a new fundamental concept of flight for the aircraft of tomorrow. 
Sperry Gyroscope Company Division of The Sperry Corporation, Great Neck, New York. 
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DOUBLE-WALLED FROM A SINGLE STRIP 


designers imagination 


Redesigning an old product? Developing a new one? 
With Bundyweld Tubing on the job, there’s every 
chance for improved performance, lowered cost, 
smoother production, or some other practical plus. 


No other tubing has all the Bundyweld fea- 
tures. It’s the only tubing double-walled from a 
single strip, with inside and outside beveled edges. 


Too, you may profit from Bundy’s famous fabrication 
skills. In working out tubing parts like those shown 
here, we may have found the answer to something 
baffling you. Or we can develop a new solution. Let us 
send you information on Bundyweld Tubing or Bundy 
services. Bundy Tubing Company, Detroit 14, Michigan. 


otivé 


ke fine 
poe 


Extra-strong 

High fatigue limit 
Leakproof 

High bursting point 

High thermal conductivity 
Shock-resistant 

Ductile 


Easily machined 
Takes plating 

Takes plastic coating 
Scale-free 

Clean inside and out 
No inside bead 
Uniform 1.D., O.D. 








WHY BUNDYWELD 


Bundyweld 


Bundy Tubing O 


Starts as 
strip of 


continuously rolled 
twice row 

ally into a tube of 
uniform thickness,and 





Ruton & Co, 1717 Sansom St. 


Toronto, Ontario, Canada: 
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1S BETTER 


possed through a fur- 
nace. Copper coct- 
ing fuses with steel. 


Presto . 


Cambridge, 42, Mass.: Austin-Hastings Co., inc, 226 Binney St. . 2, Ti 
Chattanooge Bank Bidg. © Chicago pa Laphom- Hickey Co, 3333 W. 47th Place @ ‘New 
Colt: Pacific Metals Co. itd, 3100 19th St 
Alloy Metet Soles, Ltd, 181 Fleet St_ E. © Bundyweld nickel and 


TUBING 


er 


NOTE the exclusive 
patented Bundyweld 
beveled edges, which 
afford a smoother 
joint, absence of bead 
and less chance for 


Bundyweld, double- 
any leakage. 


walled and brozed 
through 360° of wall 
contact. 


‘enn.: Peirson-Deckins Co. 823-824 
Jersey: A.B. Murray on inc., Post Office Box 476 © 3, Pena: 

. Searle 4 : Eagle Metols Co., 4755 First Ave. South 
Monel tubing is sold by distributors of nicke! and nickel alloys in principal cities. 
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CUT CORES 
SQUARE 





RANGE OF MATERIALS 
Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
. . . 4-79 MO-PERMALLOY ... 
SUPERMALLOY . .. MUMETAL 
... 4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 


silicon steel). 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 


40 


cores—are manufactured to meet 
your individual requirements. 


RANGE OF TYPES 


In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .012”, 
.008", .004”, .002”, .001”, .0005”, 
or .00025”, as required. 








MAGNETIC AMPLIFIERS 

PULSE TRANSFORMERS 
CURRENT TRANSFORMERS 
WIDE-BAND TRANSFORMERS 
NON-LINEAR RETARD COILS 
PEAKING STRIPS... REACTORS. 





wad 3063 


THE ARNOLD ENGINEERING (oMPANY 





SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
General Office & Plant: Marengo, Illinois 
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| 
IN PRODUCTION FACILITIES 


Delco Radio is the world's 
largest builder of automobile 
radios—the leader in produc- 
tion and assembly of com- 
ponent parts. 


I 
IN ENGINEERING 


Delco Radio developed many 
of the most important ad- 
vances in automobile radios 
. . « has outstanding experi- 
ence in this field. 





eave” 
| 
IN QUALITY 


Each and every step in the 
manufacturing of Delco Radio 
products is closely supervised 
to maintain high, uniform 
product quality. 
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Leaner” 
IN MANUFACTURING CONTROL 


Completely integrated for effi- 
cient production from raw 
material to finished product, 
Delco Radio meets any cus- 
tomer need. 


Here at Delco Radio, we are keenly ° 
aware of national defense require- 
ments and of the necessity for further 
accomplishment in the field of radio. 
Delco Radio is even now developing 
and producing—on time—superior 
devices that meet the test of modern 


military needs. 


You can depend on Delco Radio for 
on-time delivery of products with 
uniformly high quality. 


» aa ey r™~, 


RADIO 


DIVISION OF GENERAL MOTORS 
KOKOMO, INDIANA 








SIDE BY SIDE in Fruehauf’s giant Avon Lake 

manufacturing plant, these two precision-pro- 

duction lines turn out a continuous quota of 

military and domestic Trailers vital to the 

’ defense needs of the nation. Special Military 

——— pane Trailers on the first line, and conventional 

' wei 3 highway-freight units on the second, both con- 
emme tribute directly to the efficient functioning of 


America’s military supply system. 


7 a (in in 
aii). 2 a 6 
f 
’ * 
MANY SHARE THE JOB 
Fruehauf’s seven American manufacturing 
plants and their many hundreds of sub-con- 
tractors all share in this important job of 
supplying the nation with essential defense 
transportation. For Fruehauf Trailers serve not 
only in the regular delivery of necessary goods 
and materials to every American industry and 
community, but also as an indispensible part 
of the Armed Forces. 


FACILITIES AND EXPERIENCE AVAILABLE 

Fruehauf's complete Trailer-manufacturing 
facilities — largest in the world —and Frue- 
hauf’s vast fund of engineering know-how and 
experience are already hard at work and al- 
ways available for additional production or- 
ders or sub-contracts that will serve America. 


World's Largest Builders of Truck-Trailers 


FRUEHAUF TRAILER COMPANY 
Detroit 32, Michigan 


Dry Freight Aerovans in Production at the Avon Lake Plant. 


_- y y 
AEROVANS CHASSIS 


TRUCK-TRAILERS FOR EVERY CIVIL AND DEFENSE NEED! 
ORDNANCE 


POWDER HAUL VANS STAKE AND RACK TRAILERS CHEMICAL TRANSPORTS 
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During the early development of the 
steel cartridge case in this country, 
Advance Die & Tool engineers were 
able to assist in the tooling for those 
parts. A wealth of experience and 
knowledge was gained about die 
materials, their physical characteris- 
tics, treatments and finishes required 
for proper surface conditions. Many 
thousands of punches and die parts 
were made at that time. 


This experience again becomes of 
value in producing superior quality 
punches and die parts for manufac- 
turing steel cases from 20 MM and up. 
Our modern plant includes facilities 
for heat and deep-freeze treatment 
of tool steel parts that make certain 
the best possible physical properties. 
Polishing and buffing set-ups provide 
the necessary surface finish of all 
parts. Skillful and efficient operations 
assure you prompt deliveries. 


Punches 


and 


Die Parts 
for 75 um. 
90mm ¢ 105mm 
STEEL 
CARTRIDGE 
CASES 


Write For 
Bulletin Illustrating 
Advance Facilities 


PO 7, on 0 ae eo oe od + 


CLEVELAND 2, OHIO 


6800 MADISON AVENUE 


July-August, 1952 


PHONE: WOocdbine!]-9191 





Cutting costs and time on 


ORDNANCE OPERATION 


This 35-ton Multipress is siz 
ing shells to new specifications 
in @ vital reclamation job 


Quick, easy conversion is an 


In more ways than one, Multipress is the guick an- 
swer to a thousand-and-one production needs on 
both ordnance and civilian jobs — where better re- 


sults and lower costs are in top demand 


Multipress offers quicker deliveries! Eight basic 
Multipress frame sizes are expertly designed for easy, 
time-saving adaptation to a remarkable range of oper- 
ations. Valving, ram controls, auxiliary feeds, oper- 
ating accessories, automatic inspection devices, and 
special tooling can readily be interlocked in a single 
hydraulic circuit Time delay, for ram dwell or 
similar needs, is also available. 


Multipress is quick to prove its production advan- 
tages. The speed and accurary of its smooth, oil- 


The DENISON Engineering Co., 1152 Dublin Rd., Columbus 16, Ohio 


A 35-ton Multipress used 
in impressing identification 
markings on shell bodies 


added Multipress feature... 


hydraulic ram action offers power-control of full, 
stepless adjustability. The most exacting job require- 
ments are met with dependable uniformity and safety. 
rhere’s minimum chance for error, resulting in greatly 


reduced scrap loss! 


rhese and other features are quick to cut production 
delays whenever you convert from one production 
job to another. Multipress capacities range from one 
ton to fifty tons! Find out how you can boost pro- 
duction now with Multipress equipment that can pay 
important dividends no matter what your future pro- 
duction needs may be. Write today for full details. 


DENISON 
drOlblica 


ORDNANCE 








THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


an Highays 


Regardless of the size of vehicle or whether the preference 
is for vaguum or air, the trucking industry has come to look 
to Bendix Products as the one source uniquely qualified to 
meet every power braking need. 

Hydrovac, the world’s most widely used power broke, is 
the undisputed leader in the vacuum-hydraulic field. And 
Air-Pak is recognized as foremost in the field of air-hydraulic 
power braking units. 

Products of twenty-five years of practical braking expe- 
rience, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And 
in both the vacuum and the air actuated units, brakes can 
be applied instantly by foot power alone—a constant 
safety factor of tremendous importance. 

That's why on highways everywhere the preference is 
for Bendix* Hydrovac* or Bendix Air-Pak, the Industry's 
Finest Power Braking Systems. ‘FO0G. v. 5. PAT. OFF. 








be 


BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY Produc 1s pe 
BENDIX - tiviick - SOUTH BEND r a Division | 


: Bendix International Division, 72 Fifth 
Ave., New York 11, N.Y. « Canedion Seles: Bendix- 
Eclipse of Lid., Windsor, Ontario, Canada 


aviation Coarenation 








Cutting costs and time 


OPERA 
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This 35-ton Multipress is siz 
ing shells to new specifications 
in @ vital reclamation job 


Quick, easy conversion is an 


In more ways than one, Multipress is the guick an- 
swer to a thousand-and-one production needs on 
both ordnance and civilian jobs where better re- 


sults and lower costs are in top demand 


Multipress offers quicker deliveries! Eight basic 
Multipress frame sizes are expertly designed for easy, 
time-saving adaptation to a remarkable range of oper- 
ations. Valving, ram controls, auxiliary feeds, oper- 
ating accessories, automatic inspection devices, and 
special tooling can readily be interlocked in a single 
hydraulic circuit. Time delay, for ram dwell or 


similar needs, is also available. 


Multipress is quick to prove its production advan- 
tages. The speed and accurary of its smooth, oil- 


The DENISON Engineering Co., 1152 Dublin Rd., Columbus 16, Ohio 


A 35-ton Multipress used 
in impressing identification 
markings on shell bodies 


added Multipress feature... 


hydraulic ram action offers power-control of full, 
stepless adjustability. The most exacting job require- 
ments are met with dependable uniformity and safety. 
There's minimum chance for error, resulting in greatly 


reduced s¢ rap loss! 


These and other features are quick to cut production 
delays whenever you convert from one production 
job to another. Multipress capacities range from one 
ton to fifty tons! Find out how you can boost pro- 
duction now with Multipress equipment that can pay 
important dividends no matter what your future pro- 
duction needs may be. Write today for full details. 


DENISON 
drnOllica 
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THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


Regardless of the size of vehicle or whether the preference 
is for vaguum or air, the trucking industry has come to look 
to Bendix Products as the one source uniquely qualified to 
meet every power braking need. 

Hydrovac, the world’s most widely used power brake, is 
the undisputed leader in the vacuum-hydraulic field. And 
Air-Pak is recognized as foremost in the field of air-hydraulic 
power braking units. 

Products of twenty-five years of practical braking expe- 
rience, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And 
in both the vacuum and the air actuated units, brakes can 
be applied instantly by foot power alone—a constont 
safety factor of tremendous importance. 








That’s why on highways everywhere the preference is 
for Bendix* Hydrovac* or Bendix Air-Pak, the Industry's 
Finest Power Braking Systems. ars. 0. 5. PAT. OFF: 








Bendix 


BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY Products a 
BENDIX - S10S% - SOUTH BEND ie wm WAT Z| 







Export Sales: Bendix International Division, 72 Fifth 


aveate om Conrenation 








JAN-P-116, Packaging and Packing for Overseas 
Shipment. Preservation, Methods of, May 8, woes 
and Amendment *2, Dec. 14, 1948, Method 


“Container-Barrier-Container'” 


READ AND SAVE 
rHIS ISSUE FOR 


FUTURE REF ERENCE 


MILITARY PACKAGING SIMPLIFIED °3 «@ seres 


The standard method of packaging and packing of electrical equipment and spare parts (electronic, electrical and 


electro-mechanical) shall be as described in JAN-P-t58 and as amplified by join 


“¥ ee 


+- 


1 electric hiately insert 


s corrosion 
be tughtly 


strength 


5. The completed package ready for ship 
ment. Note that the identification label and 
the Method II warning label are also re 
quired on the outer container. In n 
uter container will be of wood 


4. After barrier bag has been properly ex 
hausted and sealed it should be identified as 
The protruding of the 
bag are then folded down and the entire 
for insertion in the outer con- stances the « 
tainer which can be of fibre or wood. The c 
bag should also carry a label reading kraft paper 
“Method II Pack. Do not open barrier fron 


to contents ears 


lany in 
unit is ready 
it must be lined with 


tect the 


if so, 


r fibre bi 


nstruction; 
ard, to pre 
puncture 





REYNOLDS ALUMINUM LAMINATED BARRIERS | 
ARE SUPERIOR FOR METHOD II PACKAGING 


1. Excellent moisture-vapor protection 


2. Extremely rugged under all climatic conditions 


3. Offers super-strength heat seal closure 











t Army-Navy specification JAN-P-116. 


Method Ile—‘‘Container 
This method 
uses the same materials 
(MIL-B-131A, Class B) as 
Method IIb pictured here, 
except the outer individual 


Overwrap.” 


container is omitted and sev- 
eral units of barrier bags are 
overpacked in one wooden 
container. 


SEE REYNOLDS TRAVELING DEMONSTRATION 
OF MILITARY PACKAGING! 


Government- specified 
methods of foil and 
laminated-foil packaging 
demonstrated with actual 
military products and 
parts. Write for Coach Itinerary! For expert 
help on any packaging problem, call the 
nearest Reynolds Sales Office and ask for 
the “Packaging Man.” Or write 
Reynolds Metals Company, 
General Sales Office, Louisville 1, Kentucky 


direct to 


ES REYNOLDS ALUMINUM 
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_“WHAT KIND OF 


— | 
ESS WILL INCREASE 


OUR OUTPUT?” 
rat 
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% 
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Danly helps management solve 
today’s production problems 





Selecting the right press for the stamping job 
you are planning involves consideration of 
many important factors including cost, capacity, 
production rate and maintenance requirements. 
Danly simplifies this decision because Danly 
Presses are engineered for maximum efficiency 
in individual applications. Costly compromises 
between standard press models and your actual 
needs are eliminated. 


Mechanicol Presses 





SINGLe ACTION AUTOFEED 


STRAIGHT SIDE 3s! 


Danly Autofeed Presses like the one shown at 
righthave tripled production where faster cycling 
was required. Other Danly Presses are designed 
to meet practically every possible production 
need. Call a Danly press engineer today let 
him help solve your particular stamping problem. 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenve, Chicago 50, Illinois 


50 to 3000 Tons 





DOUBLE ACTION 
STRAIGHT SIDE 


UNDERORIVE GAP FRAME 


NGLE, DOUBLE, 


TRIPLE ACTION 





fe 





IT COSTS LESS TO RUN A DANLY PRESS! 


ae WITHOUT COSTLY INSTALLATIONS 


OR LOSS OF PRODUCTIVE TIME 


use an Allis-Chalmers HD-5G 
and Tracto-Shovel 
Attachments 


LIFT FORK 
ATTACHMENT 


Stacking Height 
(under forks) - - 106 in, 


Lifting Capacity 
veces 460 & 
You speed materials handling “right now” when you put 
this fast-working tractor-shovel combination on the job. 
The HD-5G starts boosting production without waiting for 
costly installations or changes in plant layout. Digs into 
the toughest jobs, indoors or out . . . lifts, loads, excavates, 
pushes, tows... handles all materials, bulk, solid or packaged. CRANE HOOK 
Lifting Height 


And it works easily in close quarters — turns in its tracks 
: (hook to ground) - - 138 in. 


. .. has no bulky, overhead structure. Outdoors, the track- : 
type tractor is not bothered by weather or ground conditions Lifting or ts & 
. works the year around, even in unpaved yards, y ; 


Choice of thirteen interchangeable Tracto-Shovel attach- 
ments makes the HD-5G a one-tractor material handling 
fleet. Special buckets, lift fork, crane hook, rock fork, ’dozer 
blades and others may be interchanged in a few minutes 
with simple tools, 


LLIS‘CHALMERS 


| METRACTOR DIVISION + MILWAUKEE 1, U.S.A. 
| 


t 
ORDNANCE 
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itling theBreach. 


at 250 Rounds Per Hour 








iT BANDS W-S SEMI-AUTOMATIC SHELL BANDING PRESS 
Ti siize):s.,) a4 For Conventional Bands or Powdered Metals 


Here’s a machine that’s setting new daily production records right at the shell 
banding station . . . with rates up to 250 per hour on 90, 105, 120, and 155 MM 
ordnance. 

With exception of the loading operation, control is entirely automatic. Pressing 
the “cycle-start” button causes twenty-four synchronized rams to move in 
radially upon the shell, exert preset pressure, and dwell for an automatically 
timed period. Another push-button operates the automatic air-ejector. 

Where unit work pieces are large and heavy, this kind of mechanized opera- 
tion and handling pays off in increased man-hour productivity even over ex- 
tended work periods. The proven design provides the maximum in trouble-free 
availability and low maintenance . . . You get less rejects. Capacity 500 Tons 
... overall height 3 ft. . . . floor space required 8° 6" x 6° 0”. 

Write for complete details of this latest revolutionary development in our 
national preparedness machine. 


WATSO, Ay - K4//4 14 Ms PT 4 HYDRAULIC MACHINERY DIVISION 


Factory and Main Office: 
ESTABLISHED 1848 165 Aldene Rd., Roselle, N. J. 


. ue Branch Off: 228 N. LaSalle, Chicago lll. » Manufactured in Canada by Canadian-Vickers, Ltd., Montreal 
W-S Comptoloture HYDRAULICS . . . THE SHORTEST DISTANCE FROM PRODUCTION TO PROFIT 
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TAKE YOUR PROBLEMS TO DeVILBISS 


DeVilbiss technical service and quality products—Spray Equip- 
ment, Exhaust Systems, Air Compressors and Hose—may be of 
tremendous help to you in defense production as well as in 
your regular production. It will pay you to call us in at the 


bidding or planning stage. 


Bazooka shell assemblies get their protective finish with DeVilbiss Automatic Spray Equipment 


Let us help you meet Government 
ege J & 2 
specifications in painting 
We'll take this “bug” off your Our experience is yours for the 


back. We are constantly working asking, without charge or obliga- 


with Government painting specifi- tion. Act now! Let us help you 


cations on jobs just like yours Contact our nearest branch office 
Many firms have found our back- or write the factory 


ground and experience most help- 


ful. You will, too! THE DEVILBISS COMPANY 


Proper painting methods and Toledo, Ohio 
equipment may enable vou to get Windsor, Ontario * London, England 


defense orders vou might other- Santa Clara, Calif 


wise not get, or may possibly be Branch Offices in Principal Cities 





the difference between profit or 


loss on some of vour operations 


DeVilbiss equipment is used for FOR BETTER SERVICE, BUY 
everything, from the spraying of 


protective coatings on the small- DeVi LBISS 


est precision parts, shells, and 
A DeVilbiss Exhaust System provides safe, effec 


bombs, to the finishing oper- 
tive fume removal from these multiple solvent tanks 


ations on locomotives, railroad 


cars, tanks, trucks, passenger cars 


ORDNANCE 





A 4 ‘4 ya C 2 9 GY j . YY, 2 , 
4it Chotce fer Lofense Warning Systems. 


CHEVSLER AUR RAID STEM... 


Sounds loudest warning ever produced! 


Because of the tremendous power supplied by 
its Chrysler 180 horsepower Industrial V-8 En- 
gine, this powerful siren produces 138 decibels 
of sound, 100 feet from the throat! It is the 
loudest warning sound ever achieved by modern 
production. 


Costs less for complete coverage! 

The Chrysler Siren offers greatest coverage with 
the least number of sirens. More sound carries 
over a wider area—a four-mile radius under 
normal conditions. 


Independent Power! 


All necessary power is produced by the V-8 
Industrial Engine, making the Chrysler Siren 
independent of central power systems. For mo- 
bility, they may be mounted on trucks or boats, 
if desired. 


Can Be Remote-Controlled! 


By means of ingenious public utility cir- 
cuits, Chrysler Sirens may be remote- 
controlled from a hidden control station. 
They can be manually operated at loca- 
tion site also. 

Chrysler Siren Technicians will help 
chart your area. Just send us a geographi- 
cal map, indicating the perimeter of 
coverage desired. Write Siren Layout 
Service, Chrysler Corporation, 12200 E. Jeffer- 
son Ave., Detroit 31, Michigan. 


Civil Defense is a common need, shared 
by al!. Help yourself to preparedness. Join 
the Civil Defense group in your area. 


AIR RAID SIREN 


PRODUCT OF MARINE & INDUSTRIAL ENGINE 
DIVISION OF CHRYSLER CORPORATION 
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THE PROBLEM: How to speed production of 
motor bodies for the critically important 
3.5 rocket. SOLUTION: The use of Rockrite Tubing 


made of high quality 4140 steel for “the heart” 16-PAGE BULLETIN 
of the job. 


Here’s why. Rockrite Tubing is sized by a tells story of Rockrite 
Tubing, and contains 


distinctively different process to much closer 


tolerances than are practicable by any other many other important 


method. Thus, motor bodies need /ess machining, edventages. Write for 


and vitally needed metal is saved. Scrap is 64 per your free copy today. 
cent less than with ordinary cold-drawn tubing. 

Uniform walls are obtained more easily. Also, 

Rockrite Tubing has a superior surface finish. To 

guard against ruptures in the rocket launcher, 

heat-treated Rockrite Tubing is subjected to and 

stands up against internal pressures of 25,000 psi 


in hydrostatic tests. ¢ ROCKRITE R 


The 3.5 rocket is another example of how Rockrite 


Tubing can save time and machining costs in the e TU BING 





production of vital ordnance parts. 


126 


TUBE REDUCING CORPORATION: WALLINGTON, NEW JERSEY 
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a “Caterpillar” DW21 Tractors and No. 21 


Pidde os 


+ 


FAST EARTHMOVING 





AT SAVANNAH RIVER 


Speea is the word on the great U. S. Atomic 
Energy Commission project in South Carolina. 
Twenty million cubic yards of earth have to be 
moved in a hurry. And modern machines are doing 
the job. 

All over the vast Savannah River Plant area, 
Caterpillar” 


experienced contractors are using 
equipment to keep production rolling on schedule. 
Stars of the show are the big two-wheel “Cat” 
DW21 Tractors, pulling No. 21 Scrapers. Push- 
loaded by D8 track-type Tractors, they carry 20- 


Scrapers wned by R. B. Potashnick, Cape 
Girardeau, Mo., have averaged 1,500 cu. yds 
per unit per day on a million-yard contract at 
the Savannah River Plant project 


CATER 


yard payloads and make the cycle in 2! minutes 
on a 2,500-foot haul. 

These units are built with the dependability 
typical of “Caterpillar” design. Fast, powerful, 
safe and easy to handle, they are breaking yardage 
records on long-haul, high-speed work. And teamed 
with ‘Caterpillar’ four-wheel and track-type 
Tractors, Bulldozers, Motor Graders, Engines and 
Electric Sets, they round out the world’s most 
complete line of matched earthmoving equipment. 
CATERPILLAR TRACTOR CO. + PEORIA, ILLINOIS 


PILLAR 





— ~~ 
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Where PRECISION GEARS 
assure a gentle lift! 


The Bell HTL-4 and H-13D Helicopters are 
primarily used to bring battle wounded out, and 
do it fast . . . carrying them in their comfortable, 
warm. safe litters. 

In Korea, the U.N. High Command says, the 
HTL-4 and H-13D saved 7500 lives in less than 
ten months! 

We make the precise rotor transmissions for the 
HTL-4 and H-13D that assure a positive, smooth, 
gentle lift as the helicopter floats the wounded off 





the ground and soars swiftly to a base hospital. 

Precision .. . in design and production. That 
is what we have been doing for 37 years. Now 
90% of our defense work is on aircraft and ord- 
nance contracts . . . for one part or a million... 
and all to the highest precision standards! 

All this gives us inward satisfaction . . . satis- 
faction because through our products, we are 
aiding our fellow man, and helping to build our 
nation’s defenses. 





ti 4 
@ THE STEEL PRODUCTS ENGINEERING CO. 
"7 


engineers and manufacturers 


Springfield, Ohio 
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ENGINE 
PRE-HEATING 


el 
. 
™® engine pre-heating 
Floods engine components, battery, crankcase, 


carburetor with warm, heated air. Makes starting 


easier, faster — even at 65° below! 


South Wind ® personnel heating 


7 Gs U Warm air —independent of engine heat, independent of 
engine operation—circulates swiftly, evenly, tokeep _ 
F)/ personnel comfortable at all times. 


eater / ® windshield defrosting 


Keeps windshield reliably “frost-free.” 


Assures clear vision, safer driving. 












@ A new application Write Today for specific model information or 
experienced counsel on any phase of heating. Ad- 
dress inquiries to the South Wind Division, Stewart- 


Warne! Corporation Indianapoli 7, Indiana 


n South Wind — brings you this amazing “all-in- 
heater! A small, compact unit... high in output 
meeting all the latest military specifications. As- 


ficient vehicle operation under the most 


ringer weather conditions 
Versatile! Apr ng with equal performance to Mind 
trucks, stationery engines, air cooled and liquid 
cooled engines. Powerful! With an effective, useable gpm 
output of 35,000 B.t.u.—remarkable in a unit so com- 

ENGINE AND 


pact. Adaptable! Burns gasoline, jet fuel or kero- 
. > EQUIPMENT PRE-HEATING 

sene. Simplified in operation. Easy to install AA 
WINDSHIELD DEFROSTING 


PERSONNEL HEATING 
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\ 
3 way help. ’ 


on all finishing problems 


7 Technical help on 
FINISHING METHODS 


Do you spray, dip, flow-coot or all three? 
Sherwin-Williams’ wide background of ex- 
perience in all types of production finishing 
methods— including electrostatic, automatic 
and hot spray-—moay help you solve produc- 
tion problems, whether defense or civilian. 


2 Specialized help on 
FINISHING MATERIALS 


Sherwin-Williams Industrial Production Line 
Finishes include a complete line of primers, 
reducers and finish coats for air drying and 
baking, for wood and metal, especially de- 
signed to meet civilian production-line re- 
quirements. 


3 industry-wide experience 
on FINISHING DEVELOPMENTS 


Sherwin-Williams’ broad experience in finishes 
and finishing systems for all types of products 
provides every industry the benefit of improve- 
ments in materials and techniques developed 
in other specialized fields. 


ub fp wor 


Producing finishes that fit government specifications for defense 
products is only half the job. Unless they fit the practical needs of 
finishing line operation, too, they can impose undue restrictions on 


output, efficiency, or both. 

Sherwin-Williams experience, extending through both World 
Wars, together with technical service facilities extending from coast 
to coast, provides the broadest possible background for meeting both 
requirements in the production of specification finishes. 

If you have a problem of adapting or devoting any portion of your 
production to defense contracts involving the use of finishes, your 
Sherwin-Williams Industrial Finishes Specialist can offer you valu- 
able help. Call on him today, or write The Sherwin-Williams Co., 
General Industrial Division, Cleveland 1, Ohio. Industrial Zone 
Offices located in Philadelphia, Pa.; Newark, N. J.; Chicago, IIL; 
Cleveland, Ohio; Grand Rapids, Mich.; Atlanta, Ga.; Dallas, Tex.; 
and Oakland, Calif. 


SHERWIN-WILLIAMS 
INDUSTRIAL FINISHES 


for defense production ... for civilian production 
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WHERE TIME AND PRODUCTION COUNT... 


TYPING IS ELECTRIC... AND THE TYPEWRITER IS 


the REMINGTON Etec Conomy, 


Yes, along with vital civilian industries, our Armed 
Forces have discovered that Remington Electri-con- : 

as Service Records 
omy Typewriters can turn out more cork, better work in 


It’s the true key to better performance for your: 


] 


less time and with less effort... all with amazing electric Stencils and Masters for Transfer orders 
ease of operation. Reports 

So why not turn to the Electri-conomy to meet your Correspondence 

typing needs in these times when greater individual Requisitions 


productivity and time schedules are SO important. Legal documents and records 


Mail the coupon for the amazing Electri-conomy Story. 


Remington Rand, Room 2153, 315 Fourth Ave., N. Y. 10 
\ Lert RI 


tin my 


Yes, I would like a FREE copy of “Take 
I would lke FREE Electri-conomy Tes 
NAME 
THE FIRST NAME IN TYPEWRITERS ORGANIZATION 
ADDRESS 


city 
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Ace . P PAO ee : ATOMIC ENERGY 


NEW REACTOR ACTIVATED 


\ new nuclear reactor of advanced 


product 


has been put into operation by the 
Ridge National Laboratory 
AC D 1 reactor, known as the low-intet 
or actor (LITR) is being used 


ority tests of radiation 


made by fee das : rai cor structi materials « 


future nuclear reactors. It 


ill also produce limited quantities of 
rat isotopes such as chromium-5] 
went critical” early in the 
pring of 1 asal ear mock-up of 
the materials-testir t MTR) now 


onal reactor 
testing stat : daho. It was then 
for improvec » at a higher power, 
nd it pring 1951 was put into 
2 ery w training MTR operators. Re 
Armor We ing \ R eal acilitie were add 1 and the 


increased in the fall of 


the BEST \~ Te LITR we dnipnd md 


mal Labora 


for any weld ae = — ” a — by Carbide 


any, a divi 


on all types ion of Union Caride and Carbon Cor 
of stainless steel $1,000,000 


rimary use of the 


ngineers and scientists in leart 
ng mo about how materials proposed 
e h | I 
Retain Strengt hey wae te stelle Uasunoee of Gus denen 
. vill stat » und the bombardment « 
@ The great strength of stainless steel— = span 
» ° ° . . . nuciear particies that are 
used widely in all manufacturing including military penne aed ee oa the LI] . R 
work—is limited by the quality of welds which siieciiiaie eel Ws saa chins abiatitiaaas 
seal the joints. So you must choose electrodes at varying intensities, it is expected to 
with care to retain full strength. ve extremely useful in testing such ma 


LITR at Oak Ridge was designed 


Page offers you a full line of stainless steel armor , nstructed as one phase of the ma 
welding electrodes, AC or DC, made to present : ials-testing reactor project. It began 
Ordnance specifications. Arc is stable under ; mechanical model of the working 
all conditions. The metal flows smoothly. Slag is parts of the MTR in Idaho. When the 
clean and easily removed. The coating resists lel _had proved the design and et 
cracking down to very short stubs. Available 


aspects of the MTR, small 
. s ‘ amounts of nuclear fuels, control devices, 
in 10-Ib. lined, hermetically sealed, reclosable cans. shieldir 


g, and instruments were added 


The result was a low-thermal-energy 


nodel which could “go critical” and 
Ze Sune. oe Specify laintain a sustained chain reactior It 
become a reactor (early spring, 1950) 


PAGE STAINLESS STEEL sais Ge dae aes ae ees 
ELECTRODES PAGE rica een lly performance 


in the materials-testing 
WwW Idi reactor. The findings gave increased cor 
e Tale! fidence in the ultimate safety and per 

PAGE STEEL AND WIRE DIVISION 'dtYatdet- (14 formance of the MTR 
AMERICAN CHAIN & CABLE Next, more nuclear fuel was added, 
. ——— 1 oe oe thus increasing the density (numbers) of 
lonessen, Pa., Atlanta, Chicago, Denver, Detroit, ' ae “a a 3 
Los Angeles, New York, Philadelphia, Portland, the neutrons produced in the model re 
San Francisco, Bridgeport, Conn actor, and more shielding was added. In 
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Staffed and Tooled for 


HYDRAULIC 
ACTUATORS 


10 AN SPECIFICATIONS = 


Breeze has the engineering staff, the shop capacity and a 


special test equipment to produce hydraulic actuators of 
all types. 
— 





All engineering work, from basic specifications to final 
design for production, can be handled for you. 

High-capacity machine tools provide low unit costs. 

Special tools, such as honing machines, give finishes to 
the exact micro-inches required. 

Breeze has all the test facilities for magnetic inspection, 
proof and bursting pressure tests, life cycles and other 





A-N standards. 


ANOTHER 


ard op 


LONG EXPERIENCE by Breeze with all types 

of actuators — rotary or linear, electrical, PRODUCT 
mechanical and hydraulic—means that your 

actuators are engineered, produced, tested 

and delivered by a firm of specialists in 

the field. 


Gar all oo expet enmtion HYDRAULIC ACTUATORS 


call on Breeze for production. 





BREEZE CORPORATIONS, INC., 41S. Sixth St., Newark, N. J. 
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Atomic Energy 


Oak Ridg 

spring and summer of 
operators x work with 
mterpart materials 

es were t 
giving Oak Ridge National 
Laboratory a complete and versatile new 
reactor model—one with exceptionally 
high neutron densities. The new facilities 
ted primarily of added roon 1 

nent on two sides of the t 

structure which houses the ¢ 

l reactor core 

s about 2 


water ¢ 


yyyTERS WTHESTTE 


readqua 


, e of Industrial Develo: 
By remote control . . . seeking out and tracking the t headed by Dr. Wil oaty pe . 
enemy target; pinpointing it unerringly for the t 
kill . . . all through the modern marvel of electronic devices. 
Principal components of such devices are the 
magnetic units, elements of which are provided by 
Magnetic Metals Company in mass produced precision 
made magnetic core parts. 


I a @a° v qt . | 4 . ‘ “7! Na v 
MAGNETIC METALS GooiPANyY 
Soft Iron and Alloy Cores and Shields 
21ST & HAYES AVENUE + CAMDEN 1, NJ 


develop 
mal atomic-energy program whiclt 
lication in industry 
ivailable to the peopl 
Davidson's office 
of contact with positive 
foster wider industrial 
in the Commission's progratr 
levelopment, as may be possible 
competitive approacl 
and potentials of the 
gy business 
MmMissiot 


developmer 


OFFICIAL U.S. NAVY PHOTO 
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ENGINEERS 


TO DESIGN, REDESIGN 
OR DEVELOP 
YOUR PRODUCT 


ENGINEERS 


TO TOOL AND EQUIP YOUR 
PLANT FOR THE BEST 
22019) 6 R010), Bee), lel, lie) 


ENGINEERS 


TO GET YOUR NEW 
PRODUCTION GOING 
AND KEEP IT GOING 


ENGINEERS 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 








esi FOR FIRE ACCURACY 
Set iS AND. CREW COMFORT 


ry 2) 
= Tanks are one of the most important 

J. —~™ elements of warfare. They must be 
constructed to operate efficiently, 
with a minimum of maintenance, 
under the worst possible battle con- 
ditions. Every piece of equipment 
that goes into a tank must undergo 
rigid tests. 
The failure of an O & S bearing could 
render a shock absorber useless and 
thereby impair the smooth action of 
the tank. Thus the efficiency of the 
operator and the accuracy of the tank 


Pi ) 1] LE LE R : armament could be greatly reduced. 


ENGINEERS, DESIGNERS 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


O & § bearings are rigidly and effi- 


FOEND ciently constructed to qualify for use 


‘ 7 ia! . paY 
Mien an iiite sear om SS ie ie very inert 
N 


Our 38th Y M facturi. 
& MANUFACTURING CO., INC. pRINT ~ Original RE Oe 


19654 JOHN R STREET 


AES cut STREE ns OPT TV iN emele) 


303 SOUTH LIVERNOIS + DETROIT 17, MICHIGAN 


INQUIRIES PROMPTLY ANSWERED 
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For the REALLY TOUGH Production Casting Jobs 
Superior Special Purpose Castings 


Made from... 


| 


_ 


SUPERIOR 
Specific Purpose 
IRONS 


Put these outstanding PRODUCTION CASTING FACILITIES 
to work for You... TODAY! 


@ Three mechanized continuous 
mold and sand-handling con- 
veyor systems... 

@ Core capacity to serve al! 
molding stations for 250 tons 
or more of melt daily... 


@ Quality Controls that extend 
from sand to shipment— pat- 
terns to palletizing... 

@ Tensile strengths up to 60,000 
psi in castings weighing 6 to 
60% pounds. 


BEST EVIDENCE of Superior’s completely dependable facilities 
and services are the prominent manufacturers in many industries 
whose castings, year after year, are engineered and produced by 
Superior. It could pay you, too, to consult with Superior...today! 


* Write today for interesting book- 
let describing Superior’s unique 
Electric Furnace facilities 


and here's fr00f,... 


This hydraulic 
pressures from 0-1250 psi 
dense 


nace alloy iron leak-proof 


valve undergoes intermittent oil 
Made of electric fur 


machineable 


SUPERIOR FOUNDRY, INC. 


3542 EAST 7ist STREET ¢ CLEVELAND 5, OHIO 


VUlcan 3-8000 


Member of 
American Foundrymen's Society 
Gray 


Groy tron Founders Society 


trom Research Institute 


Atomic Energy 


ORE BONUSES 


than a quarter 


aid out 
producers undet 
bonus progran 
Comn 


The graduated bonus arrangem 


based on uranium-oxide content of 
1951 
Circular 


1951 
taken by the 


ore was established in 
Domestic 

and 
was one of 


LEC 


rhe payments have 


June 
Uranium Program 


was retroactive to March l, 


several steps 


to stimulate uranium production 


resulted in a sizable 
income of 
ng operators and have 


ut of 


ease in the many 


| this raw material for the 
atomic-energy program \pproximately 


ird of the seventy mines which hi 


been certified for bonus payments 
1951 
producers 
that 


production prior to March 1 
The be 


certal 


mus is offered to new 


existing producers on 
f the first 10,000 pounds of uranium 
W acceptable ore delivered 
qualified mills or ore-buying stations be 
March 1, 1951, and 
1954. The money is paid d 


producers and is it 


tweet February 28 


hed prices paid by the 
j 


plants and purchasing stations 


NUCLEAR POWER STUDY 
The AEC 


Chemical Comp and 


has begun negotiations with 
Detroit 


Company or heir proposal 
F jointly 


Edisor 


participation 


tor one year on a 


basis, the Dow-Detroit 


greater industrial 


levelopment of nuclear reactors 


he production of fissionable materials 
and power. The work proposed by Dow 


AEC 


Detroit Edison is in line with the 
reactor-development program 
Detroit Edison 


four pairs of industrial and power 


The Dow group is one 


icipating preliminary studies 
dustrial 
rst recommended by Dr 


Mor santo ¢ 


of the u participatiotr 
Charles A 
hemical Company 
Monsanto and Unior 
Louis Commonwealtl 
Northert 
! 


Gas and 


as of 
groups are 
of St 
Service of 
vis, Chicago; and 


Bechtel 


ind Public 
Pacific 
ectric and the Corporation of 
al Francisco 

estimated 


The two companies lave 


extended studies at about 


Work to be 


mussion this 


their cost of the 
$250,000 
area 

hich is already und 
run as high as $750,000. The 


ion’s action dk 


may 
Ss not constitute a 


selection among the four. Full considera 


will be given to the other proposals 


sponsoring companies sub- 
by the Commission 


yvorts for actior 
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The easy way to be sure 
your defense orders for fabricated parts get 
top-quality work is to let the practiced hand 
of Western Brass Mills serve you. Fabricated 
parts from brass, steel and aluminum are spe- 
cialties of both Western plants... one in East 
Alton, Ill. and the other in New Haven, Conn. 
The high quality of Western Brass Mills is 
another example of the superiority America 


recognizes in all of the many products of 
Olin Industries. 


METALS DIVISION 


OLIN INDUSTRIES, Inc. 


East Alton, Illinois 
Products of Divisions, 
Subsidiaries, Affiliates 


BRASS, BRONZE, PHOSPHOR BRONZE, NICKEL 
SILVER, AND COPPER IN SHEETS, STRIPS, COWS, 














RATIONS, AND ROLLER SKATES—FLASHLIGHTS, 
AND FLASHLIGHT, RADIO, HEARING AID AND 
OTHER DRY CELL BATTERIES—BLACK POWDER, 
DYNAMITE, BLASTING CAPS, BLASTING ACCES- 
SORIES, AND RAILWAY FUSEES AND TORPEDOES 
—PINE AND HARDWOOD LUMBER—CIGARETTE 
PAPER AND OTHER FINE PAPERS— CELLOPHANE 
—POLYETHYLENE PRODUCTS. 

~ 
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AND FABRICATED PARTS—FIREARMS, AMMU- 
NITION, TRAPS AND TARGETS, METAL PREPA- j 





FROM ARTILLERY SHELLS 
TO MEDICAL AMPULES 
MASTERS OF MARKING — Since 1911 


Markem methods, machines, type 
and inks have been marking the 
products of industry for forty years. 
Markem machines can mark up to 
many thousands of pieces per hour. 
They make clear, durable imprints 
on flat, curved or irregular surfaces 
of paint, paper, wood, glass, metal, 
leather, plastic, rubber, fabric, com- 
position and pressure sensitive tapes. 
No special skill is needed for their 
operation. Legend and color of im- 
print may be quickly and easily 
changed. ; 
MAKE YOUR MARK WITH MARKEM 
When your products need marking for Identi- 
fication, Control or Market — ask Markem. 
Submit your problem, together with a sample 
of the item to be marked. Markem Machine 
Company, Keene 9, New Hampshire. 


— A port ey, / — 
CF serrenfifneninc SINCE wa 
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Research for Superior Weapons 


The Ordnance Committee Helps To Achieve Better Materiel 
8 


HE basic objective of the Commit 


tee on Ordnance of the Research 
and Development Board is to coordi 
nate, guide, and integrate the efforts of 
the military departments in seeking, 
through ordnance research and devel 
opment, the best possible weapons and 
armed 


supporting systems for the 


forces of the United States. 


Coérdinates Program 


Excluding atomic weapons and 
guided missiles, the Committee 1s co 
annual 


ordinating a 250-million-dollar 


program, comprising approximately 
2,000 research and development proj 
ects in the following seven fields: am 
munition and explosives, fire control 
fuzes, guns, ordnance materials, under 
water ordnance, and vehicles. 

The Ordnance Committee helps to 
bring the Nation’s best scientific and 
technical talent to bear in soiving mili 


tary problems of a highly complicated 


and usually classified nature. Fre 
quently, it utilizes the experience, re 
sources, and personnel of the various 
Technical Committees of the American 
Ordnance Association and similar pa 
triotic and scientific organizations. It ts 
constantly seeking first-hand informa 
tion on available manufacturing facili 
ties and equipment, and it serves the 
valuable function of eliminating exist 
ing undesirable duplication in pioneer 
ing programs being administered by 
the Bureau of Ord 


Air Force 


Ordnance, 


Navy, and the 


Army 


nance of the 


<& 
= 


THE BARRAGE—1952. 


weapons will pave the way for the 





{tomi 


infantryman in modern combat as 


exemplified by these Marines about 
harge an 


to « “objective” seconds after 


an atomic explosion at Yucca Flat 
Nev. (Defense photo). 
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Gaylord P. Harnwell, Chair- 
man of the Committee on Ord- 
nance of the Research and 
Development Board, whose pho- 
tograph appears on the front 
cover of this issue, was com- 
pletely unfamiliar with military 
technology prior to 1941. 


Immediately following the or- 
ganization of the National De- 
fense Research Committee in 
that year, he was made a mem- 
ber of the Undersea Warfare 
Division. Dr. Harnwell spent 
the greater part of the war as 
director of the University of 
California's Division of War 
Research. 


Upon the termination of hos- 
tilities, Dr. Harnwell retained 
his interest in technical under- 
sea-warfare problems as a mem- 
ber of the Committee on Un- 
dersea Warfare of the National 
Research Council. He has been 
chairman of this committee 
since 1949. 


At the Navy's request he 
served as chairman of a group 
in 1950 advising the Bureau of 
Ordnance on its torpedo re- 
search and development pro- 
gram and as director of a small 
group in 1951 to assist the 
Bureau of Ships in technical 
problems on mine countermeas- 
ures. 


Dr. Harnwell has been pro- 
fessor of physics, chairman of 
the department, and director of 
the Randal Morgan Laboratory 
of Physics at the University of 
Pennsylvania since 1938. He be- 
came a member of the Research 
and Development Board's Com- 
mittee on Ordnance in 1950 and 
has been serving as chairman of 
this committee since 1951. 











Research and Development Command. 

Fully informed of the latest advances 
in the fields of science and technology, 
and thoroughly acquainted with indus 
try'’s competence to translate blueprints 
into weapons and equipment, the Ord 
nance Committee must also take into 
consideration the strategic global plan 
ning of the Joint Chiefs of Staff. 

The Committee’s program must at 
all times be geared to military realities. 
This 


Staff must pass judgment on the rela 


means that the Joint Chiefs of 


tive strategic importance of various 


major types of military operauvions and, 


as a direct consequence, on the tech 
nical problems related to these opera 
wions. 


Whether 


weapons, for example, is more valuable 


research on antiaircraft 


at the moment than a similar amount 
of concentrated research on submarine 
detection devices is a pivotal question 
that can be answered only by the Na 
tion’s top military, naval, and air lead 
ers. Their decisions have the effect of 
charting the general course to be fol 
lowed by the Ordnance Committee in 
its investigations, 

But there is a further complication 


that has to be taken into consideration. 
The Ordnance Committee must keep 
the Joint Chiefs of Staff constantly in 
formed of the probable development 


ot new weapons and significant im 


provements that may be made in the 


performance ot existing weapons, 


weapons systems, techniques, and coun 
termeasures for probable enemy weap 


ons systems. 


Affects Global Strategy 


This information may cause all sorts 


of changes and modifications in the 


rlobal strategy formulated by the Joint 


Chiefs of Staff—and these strategic 


alterations undoubtedly affect the ex 
isting and future programs of the Ord 
itself. 


nance Committee 


To maintain order, stability, conh 
dence, and direction at one of the vital 
nerve centers of the Nation’s defense 
effort is the heavy responsibility of Dr. 
Gs. P. 


Committee on 


Harnwell, Chairman of the 
Ordnance of the Re 
The 
Nation is fortunate that a physicist of 


and administra 


search and Development Board. 


outstanding scienuhi 


tive ability is occupying a position of 
such importance to the defense effort 


in these critical times 











The Defense of Europe 
—1952 


% 


The West Is No Longer Ripe for a Soviet Surprise Attack 


flort, culminating 
conterence of the 
Treaty 


North 


has seen two 


Atlant Organization, 


notable steps torward 
toward European security 


1. Western 


sitting duck 


tack, 


2. The lack of cen alized political 


Europe is no longe 


surprise at 


direction tor the yreat alliance a lack 


which might well have fatal in 


an emergency—has been met, at least 


} 


by the cr anent 


partly, 


Council headed by permanent ex 


ecutive official, the Secretary General. 
Two Accomplishments 
These are outstanding accomplish 
ments, 
The 


uucipation ol 


dramatic debate over the par 


the Federal Republic of 


66 


George Fielding Eliot 


West 


plans has 


Germany in European defensé 


tended to absorb a large 


measure of public interest, crowding 


headlines so that these two solid 


} 


e been lost sight of by the 


street, They deserve much 


attention, 


Soviet Potential 


[wo years ago there was no ques 





Major Eliot is an internationally 
known author and journalist. 
He is military and naval corre- 
spondent for the New York 
Herald Tribune, military analyst 
for the Columbia Broadcasting 
System, and has written such 
books as “The Ramparts We 
Watch,” “The Strength We 
Need,” and “Hate, Hope, and 


High Explosives.” 














tion in the mind of any caretul ob 


server that the Soviet Army possessed 


the capability of overrunning Western 


Germany, the Low Countries, and 


France with the troops immediately 
I 


available to it in Eastern Germany 


This 


without 


ind Poland. attack could have 


} 


veen delivered warning since 


it required no extensive preparation 
or build-up. 


One year ago the Soviet Army still 
possessed this capability, though in re 
duced measure. A delaying action along 
the Rhine was becoming possible, but 


not a prolonged defense. 


No Surprise 
Soviet Army 


capability of 


Today the no longer 


possesses th making an 


irprise attack westward from 


the Iron Curtain bisects 
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Germany. A_ substantial build-up of 
troops and supplies would be required 
before any Soviet offensive in that di 
rection could become an attractive mili 


tary operation. Therefore the possibi 


ity of surprise has disappeared. 


Balance of Power 
The 


balance of military power is the build 


reason for this shift in the 
up in numbers and armament of the 
Allied defense forces. 


Allied 


strength ready for combat in Western 


Two years ago the total 


Germany amounted to seven divisions: 
two American (counting the Constabu 
lary as the equivalent of an armored 


division), two British, and __ three 


French. All were under strength. The 
French armament was largely obsolete, 


as were the British tanks. There were 


French, Belgian, and Dutch reserve 


formations which could have been 


called on in an emergency, but none 


of these had up-to-date arms and equip 


ment, and in consequence none had 


much confidence in themselves. 


The 


many 


Soviet forces in Eastern Ger 
and Poland 


About 


strength, but a 


totaled thirty divi 


sions. half these were at full 


scheme existed by 
which reservists to fill up the remain 
ing half to full strength could be moved 
in almost overnight (this is still the 
case). This force included the equiva 
lent of about twelve armored divisions. 

Today, while the Soviet forces in East 
Germany and Poland remain at about 
as two years ago, the 
West 


there have been 


the same level 
Allied 


available for 


forces in Germany or 
combat 
nearly quadrupled in divisional strength 
and increased far beyond that in arma 
ment—and consequently in morale. 


Allied Forces 


There are now six American divi 


sions (two armored), four British divi 


sions (three armored—all equipped 


with the new Centurion tanks), five 


French divisions (one armored), three 
Belgian divisions (one armored), and 
the equivalent in “ready” forces of two 
Dutch divisions. In addition, five more 
French divisions (one armored) are in 
the eastern area of France, mobilizable 
days; and Canada, 


in three or four 


Denmark, and Norway each have a 
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regimental combat team available, 
making the equivalent of another divi 
sion, 

The total is twenty-six divisions, well 
equipped with modern weapons and 
transportation, ready to fight and con 
fident in their ability to fight success 
fully. These forces are under unified 
command, capable of operating as one 


army. This is not a force which thirty 





“Today, while the Soviet forces 
in East Germany and Poland 
remain at about the same level 
as two years ago, the Allied 
forces in West Germany or 
available for combat there have 
been nearly quadrupled in divi- 
sional strength and increased 
beyond that in armament—and 
consequently in morale.” 





Soviet divisions can overrun in a hurry 
or probably at all. 

To hope for overwhelming and im 
mediate success the Soviets would have 
to build up to fifty or sixty divisions, 
which is the maximum number they 
could supply in the early stages of an 
Western 


then they could not be sure they would 


offensive in Germany. Even 
not be stopped and held for a time at 


least. 


Serious Change 

This change is a very serious one 
from the Soviet point of view. Their 
planners have known for two years 
(ever since the North Atlantic Treaty 
was ratified) that an attack on West 
ern Europe meant war with the United 
States and hence atomic 
retaliation against Rus- 
sian cities and troops. 
But 


thing to be said for 


there was some- 
the quick dash to the 

shores of the Channel and the North 
Dutch, 


w hic h 


Sea, seizing French, Belgian, 


and German territory within 


we would be reluctant to bombard 


Soviet troops and whose inhabitants 


could be held as hostages against the 
Union itself. 


atomizing of the Soviet 


Moreover, the very possibility of 
such a Soviet attack affected not only 
the morale of the Western armies but 
the confidence of their peop!es—a fact 


reflected in hesitant national policies. 


There is all the difference in the 
world in a situation in which such an 
attack can be delivered without warn 
ing, and one in which some at least of 
mobilization 


the tedious processes of 


and concentration have to be gone 
through beforehand, providing the Al 
lies with time to consult, to make ap 
propriate military dispositions, to call 
up reserves, and to decide on retalia 
tory measures. That is the situation in 


Kremlin 


for the m, tar 


which the now finds itself, 


It is tar less cozy more 


assuring for us, 


Italian Divisions 


In miniature, the same condition 


now obtains on the northeast trontier 
of Italy. One great gain here, of course, 
shift of trom the 


is the Yuyoslavia 


Soviet to the anti-Soviet side. However, 
the Italian Army can now put into the 
held five infantry divisions, two Alpin 


and 


mid 


brigades, and an armored brigade, 


will add one more of each by 


summer. 

This force is capable of making a 
strong initial resistance against sudden 
attack by the total Soviet 


forces now 


available in Austria and Hungary. 
Italy did not possess this capability a 
year ago. A factor in this estimate ts 
the presence in Austria of about a di 
vision of Allied troops, plus American 
and British regimental combat teams 
in Trieste. 

In Southeastern Europe the inclu 


Greece and Turkey in the 


Atlantic 


sion ol 
North 


has brought their forces into the over 


Treaty Organization 


all picture—and we find that here 


also the Soviets cannot hope to succeed 
with 


with a surprise attack, but onl 


one carefully prepared and built up 
beforehand. The Greeks 


Turks 


which three are cavalry divisions) plus 


have ten di 


visions; the have nineteen (of 


six armored combat commands 
Soviet Capabilities 

The Soviet forces in Rumania, plus 
Rumania and 


he satellite armies of 


t 
Bulgaria, do not have the capability of 


aunching an effective surprise attack 
against Greece and European Turkey 
nor are the Soviet forces in Transcau 


casia capable of overrunning north 


eastern Turkey by surprise or even of 
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breaking suddenly through the forti 


fied mountain barrier. A tactor in this 


situation is the doubling of U. S. naval 


strength in the Mediterranean, 


Speed Slowed 


All this is not, of course, to say that 


the Soviet Army cannot win a war on 


the continent of Europe, but only to 
say that it can no longer, as once it 
could, burst suddenly out from any of 


and 


ts frontiers gain swift and over 
whelming success 


What NATO has done in the 


year is to bring 


past 
its covering force up to 
reasonable equality with the immedi 
ately available Soviet striking force in 
these various theaters. The question of 


eventual military superiority becomes, 


therefore, a question of mobilizable re 


resolves itself into 


matte 


To ) question the Lisbon conter 


ence addre 1 itself in the announced 


for December 21, 1952, of fitty 


quota 


s in Western Europe (includ 


divisior 


ing Italy). This is a rise in a years 


of al nty divisions—which 


will certain first-line divisions 


be reserve 


European 


with 


spec ialists 


cons« passing 


Trained Manpower 
Rigk t 
traine 


} 


snortage 


stern urope 


their annual 
ft con pts and training ther 


had. This 


extent oO 


ciasses ¢ 


with what equipment they 


process still ge mn To the 


which mod arm » fed 


this trained 


into the 
hopper, sor manpowe 
can be formed into fighting units, 


As the 


training 


conscripts complete their 


eighteen months or two years 


in most of these countries) they pass 


into the reserve where they remain 


available for first-line service for five 


or six years more, afterward passing to 
second-line Therefore, 


the reserve, 


when the Lisbon conference indicates 
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that some twenty additional divisions, 
mostly reserve, will be available by the 
end of 1952, what that statement really 
means is that the shipments of U. S 
weapons and equipment plus increas 


ing European production of these items 


~~ * , of 1952, to have pro 


ee vided the armament 


for these twenty addi 


is expected, by the end 


tional divisions and 


that in the meanwhile 


suficient equipment will be available 


to complete the training of the divi 


sions with new weapons. 


Thus, having first built a reasonably 


effective shield—the covering force of 


immediately ready troops—attention is 


now being turned to the reconstruc 


tion, behind that shield, of the normal 


military system of Western Europe 


based on annual classes of conscripts 


trained by a cadre of professional ofh 


cers and nencoms. As the “mobiliza 


livisions In number and 


increase 


units can be re 


Conscripts and Supplies 


This carried to its ogica 


process, 
, will be completed when the 
system is again working witl 
y and the military produc 
Western 


Europe is again capa 


supplying 


the full requirements 


of the armed forced of the vario 


countries, That is why such great 


being laid on U. S 


arms outpt 


obvious that 


U. S. weapor 


unecone 


es is highly 


ill of inconveniences 


is the supply of 


1 expedient only, to fill a 


temporary need. Great opportunities 


for stan lization are afforded as the 


shift of emphasis from U. S. to Euro 








“To hope for overwhelming and 
immediate success the Soviets 
would have to build up to fifty 
or sixty divisions, which is the 
maximum number they could 
supply in the early stages of an 
offensive in Western Germany. 
Even then they could not be 
sure they would not be stopped 
and held for a time at least.” 








pean armament sources takes place, 
and the advances made in this field are 
already notable. 

All this draws the intangible bonds 
of the great Alliance more firmly to 
gether as well as improving its fighting 


ability. 


Divisions Compared 


Comparisons hav e sometimes be en 
Military As 
the 


made bv critics of the 


sistance Program between often 


stated figures of Russian ground-force 


strength (175 divisions) and the pro 


posed levels of strength in Western 
Europe. One might imagine that the 


Russians maintained 1:75 full-strength 


divisions at all times. Of course they 


lon’t—they must call up reserves to 


mobilize their forces, and that takes 


time. 
hd 
to establish a 


Western 


superior or at 


What is hoped for is 


balance of power in which 


af 


Europe will again be 


least equal in mobilizable force—both 


quantity wise and timewise to the 


Russian potential. The steps taken to 


ward that end seem logical and are 


working out according to a 
which is clearly set 


Gen. Thomas 


military representative 


vised plan, 
in the 
Handy, (U.S 
for Military 


connection 


report ol 


Assistance in Europe) tor 


with the Congres 


uS€ in 
sional he irings on the Mutual Security 


Program tor the hiscal year 1952 


Air Power 
So far we have dealt exclusively with 
power is also a 


ctor, 


Western 


important 
security ol 


Europe. Soviet air power does not, 


however, at present greatly increase 


1 
abilities of surprise attack, 


the basis of the preceding 
The 


1. For the past three years the top 


which 1s 


inalysis. reasons are: 


Soviet priority in the air has been the 


ir defense of the Soviet Union, which 
has resulted in high-level production 


of interceptor aircraft (notably the 


MIG-15). 


2. In consequence, the Soviet sup 


porting air units, which would have 
the mission of providing air support 
for their armies, still largely consist of 


propeller-driven planes. It is not be 


ORDNANCE 











“There are many troubles and uncertainties as we consider the 
defense of Europe for the coming year, but the two great achieve- 
ments remain, solid and reassuring: The enemy Aas lost his capabil- 
ity for overwhelming Western Europe by surprise, and NATO 
at last does have a permanent and centralized political authority.” 








lieved that the Soviet air force will 
have a jet fighter-bomber in produc 


tion this year. 


Air Superiority 


Therefore, while there can be no 
doubt that the Soviets could produce 
numerical superiority in the air over 
Western Germany, the Allied air forces 
would have a very great qualitative 
superiority. There is here no occasion 
for smug complacency, however, The 
situation will change, and we can be 
sure that presently Soviet jet fighter 
bombers will become available. 

The solution of this problem is not 
altogether a matter of Allied aircraft 
production and air-crew training. It is 
also a matter of air bases which, like 
so many other NATO problems, de 
mands a political solution before a 
military answer can be formulated 

As regards France, no better explana 
tion of the situation is available than 
that written by a French schoolboy in 
the course of an English lesson: 

“Airfields need flat ground. French 
farmers think flat ground is to grow 
cabbages on. French farmers can vote. 


This 


fields in France.” 


makes it hard to get new air 


Probably some of these difficulties 


will be overcome as the air-defense 
and supporting missions are gradually 
taken over by French and other Euro 
pean air forces. It is easier for a French 
firmly in such 


government to deal 


matters as expropriation ot property 
when this is not being done for the 
sees it) of 


benefit (as the farmer 


foreigners. 


Closer Integration 

But this airfield situation does bring 
up the need for closer integration of 
political as well as military leadership 
in the North Atlantic Treaty Organiza 
tion, and it is in this respect that the 
made its second 


Lisbon conference 


great advance. 


July-August, 1952 


It established a permanent Council, 
rank, 


having a permanent headquarters in 


with members of ministerial 


Paris and headed by a full-time execu 


tive ofhcer with the title of Secretary 
General. 

Fortunately the services of a man of 
unique qualifications and experience 


were obtained for the latter post—Gen 


eral Lord Hastings Ismay, who has 


served previously as secretary of the 


British Committee of Imperial De 


tense, as military adviser to the War 


Cabinet, and all through the late war 


as Chief of Staff to Prime Minister 


Churchill in the latter's capacity as 


Minister of Defense. Probably no living 
human being has had as much prac 
tical experience with the twin problems 


ot military-political relationships in a 


democratic state and of how to make 


military alliances between democratic 


nations work. 


Permanence Important 
Lord 
standing gifts, the fact of permanence 


Hitherto the 


But aside trom Ismay's out 


is of chiet 


NATO Council has come into being 


importance, 


at those intervals 


con i 


foreign . 


only 
when it was 
venient for 

ministers, defense min- 
and 


isters, hinance 


ministers to lay aside 

their regular tasks and travel to a 
meeting place to hurry through a 
prepared agenda. 

The Council of Deputies, supposed 
to fill the gaps between meetings, rep 
resented only the foreign offices of the 
and anyway the 


various countries, 


deputies had no power to decide—only 
to consult. 

When the Council met it made what 
decisions it could, but there was no 
provision for readjustment to meet the 
unexpected—which always happens. 
Ministers returning home became im 


mediately absorbed in the accumulated 


work piled up in their absence, so the 


system just didn’t function. 


Governments Represented 

The members of the new permanent 
Council represent not just foreign of 
fices, but governments. They can speak 
with authority, They have real power 
to take action. And they are on the job 
all the time. Moreover their work will 
be coérdinated by the permanent Sec 
retary-General—a sort of civilian Eisen 
hower in his relationship to the alliance 
as a whole. ( Despite the fact that Ismay 
actually is a professional soldier ot 


forty-one years’ service, his job is a 
civilian one.) 


The 


leadership should be telt throughout 


beneficial effect of this new 
the NATO structure. Of course every 
The 
hundred per 


SHAPI 


and 


thing isn’t rosy yet. Far trom it 


new divisions aren't one 


cent efficient according to 


standards. But they can fight, 


neither are the Russians one hundred 


per cent efficient 
Actual U.S. deliveries of “end items’ 
(completed tanks, guns, planes, and so 
forth) are far behind schedule, and it 
is hard to establish firm delivery 
predictions. 
The Mutual Defense 


gram 1s beginning its third year 


Pro 


and 


\ssistance 
deliveries to Europe in February 1952 
were already double those of December 
1951, with further rises in prospect for 
March and 
tion of full-scale hostilities in Korea 


outbreak of serious trouble else 


April. Of course resump 


or the 


where—could upset this prospect 


which is one reason why our Euro 
pean allies aren't too enthusiastic about 


a tough attitude in Korea. 


Hope and Courage 


Thus there are many troubles and 


uncertainties as we consider the de 
fense ot Europe for the coming year, 
but the two great achievements remain, 
solid and reassuring: The enemy Aas 
lost his capability for overwhelming 
Western Europe by 
NATO at last does have 


political 


surprise, and 
a permanent 
and centralized authority. 
Considering the past history of military 
alliances, these accomplishments in so 
short a time may well give us hope 


and courage for the future. 





Testing Naval Ordnance 


Task of the Research and Development Center at Inyokern 


T is vitally important in modern 
Rae that we select and design 
with great care the weapons that will 
be produced in large 


arsenal. Not 


must we build the right weapons, but 


quantities to 


bolster our defense only 


what we build must meet the severe 


requirements imposed by the challenges 


prese nted today. 


Conditions Uncertain 


We cannot know when and where 


and under what conditions we must 


fight. Whether it may require weapons 


for use in the tropics or on the ice 


caps, what we build and _ stock-pile 


must be fully effective. It would be 


suicidal to overextend ourselves pro 


ducing the wrong things, expending 


manpower and materials and ending 
up with a stock pile of weapons that 
had questionable applicability to the 
military problems with which we must 
deal. 

It follows then that research and de 
velopment in the field of weapons play 
in our determination to 


a vital part 


Capt. W. V. R. Vieweg, U.S.N. 


Commander, Naval Ordnance Test Station 


issure that our energies, both indus 


trial and military, are not dissipated. 
The Naval 
(NOTS), 


Ordnance Test Station 


Inyokern, Calif., is one of 


largest research and development 
I 


the 


centers in the United States. It exists 
in general to do research, development, 
testing, and fabrication of prototypes, 


and production of pilot lots in the fields 


ae 


of rockets, aviation fire 
control, and torpedoe Ss. 


Testing in a limited 


area of the guided 


missile field also is 


conducted. 
The facilities, organization, staff, and 
methods of operation at the test station 


are founded in the philosophy that 


maximum efhic rency in the resear©re h and 


development of weapons is materially 


enhanced when research, development, 
| 


and testing are carried out in close 


propinquity and directed primarily by 


civilian scientific .personnel of the 


highest quality, assisted by military 


personnel with operational experience 


and combat prospects. 


[he operation of a center to carry 


out this philosophy requires access to 


an industrial area for development 
processes, as well as a large uninhabited 
area for fring ranges. This combina 
tion of requisites led to the placing ot 
NOTS 


about 130 miles north of 


the principal site of at China 
Lake, Calit., 
Pasadena. 
Prior to April 1945, the facilities of 
the station were used primarily for the 


Naval 


acting through the Cali 


rocket program of the Bureau 


ot Ordnance, 
fornia Institute of Technology under 
its contracts with the Office of Scientific 


Research and Development. 


Independent Activity 


A significant departure—the begin 


ning ot the station as an integrated 


agency for weapons development 


came about in the early part of 1945 


when the Naval Ordnance Test Station 
was established as an independent ac 
tivity to carry out the Bureau of Ord 
nance research and development pro 
That and the test 


gram. program 
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station have been developed steadily 


since that time. Today the total re 
placement value at the NOTS plant 
has been estimated by the Bureau of 
Ordnance at $230,000,000. 

In an area that once was Mojave 
Desert wasteland, 3,000 buildings have 
risen from the sand and sagebrush. 
Permanent structures of modern desert 
air-conditioned, 


type arc hitecture are 


and more than 400 miles of hard 


surface roads wind through the station 
where once only desert trails and the 
tracks of could be 
The 


miles of railroad track. 


burro prospectors 


found. station has twenty-seven 


Life Pleasanter 


shines hot in the 
at NOTS for its 


11,000 inhabitants is considerably more 


The sun. still 


summertime, but lite 


pleasant than it was in the first days 
of pioneering the station. 

It is recalled that in late 1943, naval 
officers and scientists assigned to the 
faced with almost every 


station were 


imaginable problem of living. There 


were moon mirages and dust devils, 
side-moving lizards, jet-propelled tum 
bleweeds, and yowling coyotes out of 
the high Sierra Nevadas near by. Per 
haps we still have many of these desert 
denizens with us today. 

The commanding ofhcer then shared 
his Quonset hut with the executive of 
ficer and the experimental officer. The 
hut was used not only as their living 
quarters but also as the administrative 


office of the base. 


Many Facilities 

Today the test station is a good deal 
different. Stores, a barbershop, beauty 
parlor, dispensary, chapel, theater, li 


brary, schools, athletic fields, gymna 


sium, swimming pools, and banking 
New 


developments for both civilian and mili 


facilities are available. housing 


tary personnel are being constructed. 
At the present time 2,500 housing units 
are being occupied. 

Nearly 


000 military personnel man the sta 


5.600 civilians and about 


tion’s offices, laboratories, and ranges. 
Navy exchange, commissary, and recre 
ational facilities are exteneded to civil 
ian personnel. 


Twelve ranges for test firing missiles 


July-August, 1952 


surround the community. Some otf 
these ranges, with an array of equip 
ment to evaluate the performance ol 
test missiles, extend as far as thirty 
miles. 

While the headquarters and prin 
cipal site of NOTS are at China Lake, 
it has several additional activities scat 


Mojave 


Angeles 


Desert, the 
San 


tered over the 


greater Los rea, and 


Ciemente Island of the California 
coast. The China Lz .e activity is about 
150 miles north of os Angeles where 
Kern, San Bernardino, and Inyo Coun 
ties have a has an 


common point. It 


area roughly 25 by 40 miles in size, 
with the Randsburg Wash activity to 
miles distant 


the southeast about 25 


and measuring about 10 by 20 miles. 

The Pasadena activities consist of the 
Foothill Plant, the Green Street offices, 
The 


is located in the 


and the Thompson Laboratories. 
Morris Dam activity 


San Gabriel Canyon to the eastward 


ot Azusa. 


Michelson Laboratory 

The China 
Michelson Laboratory, 
the bulk of the NOTS 


ganization. Named for Albert Abraham 


Lake area contains the 
which houses 
technica! or 
Miche!son (1852-1931), the = distin 
guished American physicist, the struc 
ture is made up of 16 concrete units 
and than 9 acres ol 


contains more 


floor space, 


Designed to accommodate a staff of 
about 600, it is equipped for basic and 
applied research in physics, chemistry, 
aérophysics, metallurgy, and ballistics, 
and for development work on propul 
sion, fire-control, and guidance systems 
for rockets and other missiles. Its facili 
ties include a technical library, materials 
testing laboratory, machine shop, heat 
treating and electroplating shops, and a 
controlled-altitude test chamber capable 
of simulating desired conditions at vari 


ous altitudes. 


Range Areas 

Also in this area are the propellant 
and high-explosives pilot plants, the aur 
craft ranges for the air fring of rockets 
and guns in development tests of mis 
systems, the 


siles and fire-control 


ground ranges for ballistic test fring 
of rockets and missiles, together with 
various tracks for controlling the flight 
of missiles during ballistics tests. 

In the China Lake area also is the 
Naval 


which is an important 


Air Facility at Armitage Field, 
supporting ac 
tivity to this command's job of testing 
and evaluating ordnance equipment, 
including airborne fire-control gear 

The Randsburg Wash area southeast 
of China Lake is a test range for fuzed 
rockets and gun projectiles. 

In Pasadena, the Foothill Plant and 
center for the 


laboratory are the pilot 


production of parts of rockets as well 


javy photo 


Above, velocimeter is used to determine drag coefficients of a guided missile. 
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as for certain activities in the develop 
The 


Green Street offices provide space for 


ment of underwater ordnance. 
design and administrative groups. The 
San Clemente activity, located on San 
used for water 


Clemente Island, is 


studies and ballistic experiments 


Variable-Angle Launcher 
Morris Dam in San Gabriel ¢ 


is devoted to various problems asso 


inyon 


ciated with torpedo design. The vari 


able-angle launcher located at Morris 


Dam is the only known facility of its 


type in the world. Designed to shoot 


missiles into water under exactly con 


trolled conditions, the device consists 


of a 300-foot launching tube resting in 
Designed by the 


a bridge structure. 


Underwater Ordnance Division, the 


launcher carries an elaborate array of 
instruments, including high-speed mo 
tion-picture cameras to record the be 
havior of fired projectiles. 

Che Thompson Laboratories at Pasa 
dena, recently acquired, provide the 
headquarters tor underwater ordnance 
research and de velopment and the ad 
as the admin 


ministrative staff, as well 


istrative ofhces tor the Pasadena activi 


NOTS. 


scientific and eng 


ties ol 
Our 


neering pro 


gram is carried on by an outstanding 


group of personnel, of whom 


doctors ot philosophy, 


ters degrees, and 75 


degrees in some field of science or 


engineering. Of the nearly 1,000 mili 
tary personnel, 140 are ofhcers 

There are seven technical depart 
ments at NOTS, each normally headed 
by a civilian who reports to the tech 
director, who in turn 


nical IS respon 


sible to the commander. There also are 


seven supporting departments headed 


by naval 


personnel at the captain or 
commander level, with exception of the 
pe rsonnel department and community 
affairs department which are headed by 


civilians of comparable grade. 


Supporting Departments 


Supporting departments report to 


the executive officer, who is respon 
sible to the commander. There are also 


the Marine barracks 


for administration ot 


and a command 
naval enlisted 


personnel. 
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new 11.75-inch Tiny 
penetrates a sheet of 


Ordnance test 


Above, the 
Tim” rocket 
armor plate in Navy 


General considerations 


LOWS T he 


organization are as [o 


sion of the station is to produce ideas 


{ ! 1 
or naval ordnance and to apply them 


with maxi 1 efhciency to the needs 


Navy To accomy 


ish the desired 


and 


ot the 


results, adequate facilities tunds 
, 


| 
and superior professional personnel are 


nandatory 


Prime Responsibility 


It is the responsibility of the 


protes 
sional civilian staff to produce technical 
accomplishments in research, develop 
ment, design, test, and supporting ac 


tivities. It is the primary responsibility 


of the professional officers to keep the 


civilian technical staff advised of fleet 


requirements and operating conditions 


and to collaborate with them in the 


conduct of evaluation and other tech 


nical work involving operational cor 


siderations. 
The 


may be 


NOTS 


indicating 


technical programs of 
summarized by 
briefly the scope of activity of the 
various technical departments 

The Research Department conducts 
basic and applied research in chemistry, 
physics, mathematics, and ballistics, as 
they relate to the station’s program. 

The Test Department operates the 


ground ranges, including the develop 


ment testing of guided missiles and 
rockets, the associated data assessment, 
extension 


and the and 


improvement 
of range instrumentation and facilities. 
The Aviation Ordnance Department 


carries out applied research and de 


velopment in the field of aircratt fire 


control equipment. It also develops 


faciitties ind “sting techniques tor 


other aviation ordnance equipment. 
This department also operates the air 
craft ranges. 
Rocket Department 

The Rocket Department carries out 
und development on rockets 


This 


ypment and design of air-fired as 


research 
ind . ropellants. includes 
ground-fired rockets with vari 
This 


opment work covers the complete 


izes and characteristics 


ket: «e., the head, motor body, 


nt, fins, nozzles, and fuzes, 


Department con 


Explosives 


evelopment work and pilot 


ion in the held of high ex 


Underwater Ordnance Depart 


ent 1S responsible lor the develop 


of underwater weapons. It also 


tries on applied research ind = de 
elopment work in water entry, under 
iter ballistics, and propulsion systems, 
The Design and Production Depart 
nt is concerned primarily with 
product and production engineering, 
) tetde 


ind bridges 


the gap between the de 


eclopment carried on here 
id the 
ction conducted 
Naval Ordance 


developing 


programs 
large-scale pro 


here 


initiation of 
else Ww 
Today the Test Sta 
tion is in the business of 
ind testing weapons. 
Weapons Research 

\s part of a national program, the 
Navy is 


weapons 


conducting at this station a 


research and development 


center whose program is fully co 


ordinated with all the armed services. 


It is a part of our job in the national 


] 


to contribute to clear technical 


effort 


perspectives; in other words, to help 


build, in proper balance, all components 
of national strength—not only weapons 


of war but broader scientific knowl- 
edge which can be a powerful weapon 


tor peace. 
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HE production problem now facing 
the United States is tremendously 





complex. Actually, it is two problems 





in one: We have to provide the arms 
necessary to build invincible American 











military defenses and, at the same time, 








we have to keep our national economy 
healthy and strong, with adequately 


balanced civilian production. 











Important Matter 
JET PLANT 


Our handling of this double-barreled 
production job is a matter of vital im MAIN PLANT 
portance to every one. In my opinion, z 
it is not too much to say that the Gas DEFENSE AREA 1,000,000 sq, ft. 
democratic peoples of all the world are [— AUTOMOTIVE AREA ~ 3,000,000 sq. ft. 
relying upon American productive [ DEFENSE & AUTOMOTIVE AREA - 1,000,000 sq.ft. 


power to defeat the evil schemes 














and aggressions of their Communist 
enemies. The diagram above shows a dual-purpose Oldsmobile plant with the areas allotted 
to defense, automotive, and combined operations. The chart below shows the or- 


I know that it is going to take more ganization of such a plant when engaged in defense and automotive production. 
than weapons and materials to defeat 








the Communist enemy. I know that a 


GENERAL MANAGER | 


alone—but also on the spirit and char + ” T a 


it 
acter of its people. This is especially | oc = Eq | WORKS || | 
SALES PURCHASING ACCOUNTING | | PERSONNEL | | ENGINEERING 
true in the struggle against Com PLAnt mannsen : : 


__ eee 
democracy, faith in God—all these are 
MANUFACTURING 
essential weapons 1n the fight. MANAGER 


Complete Confidence 


nation’s defenses are built not on steel 

















munism. The qualities which make up 


the character of a free people—courage, 


{ 
| 


respect for the individual man, love of 











However, I certainly am not worried DEFENSE 


about our national spirit. I have com ACTIVITIES | } —: 


plete confidence in the character of the 





American people—the strong character 


that built this great democracy. oa i “am 
one . ROCKET ROCKET PRESSED nts oe 
There can be no question that we ENGINE METAL an ASSUM ante | 


have the will and determination to 























Production for Peace and War 


Dual-Purpose Plants May Be the Answer to Our Defense Needs 
J. F. Wolfram 


Vice-president of General Motors Corporation and 
general manager of Oldsmobile Division 


stand and fight for our democratic In this technological age, wars are whether it be a cold war, a hot war, or 
heritage. Yet we must face the fact that won by the best producers. Other something in between. That's the main 
today, as never before, the key to vic- things being equal, the nation with the reason why the United States stands 
tory is material production. And it is strongest, most efficient industry will today as the free world’s bulwark 


here that we find our problem. be victorious. And that is the case against the Communist dictatorship. 
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America’s productive power alone 


stands between the Kremlin and 


world conquest. 


Plan Needed 


As an American, | am very proud 
As an 


deeply concerned with the 


of that fact. industrialist, | am 


need for 
making the most of our great produc 
tive potential in this time of emergency. 
Like many other men engaged in the 
job of producing for America, and for 
democracy, I feel the need for a master 
production plan that would prevent the 
loss of time, and 


money, manpower 


which has hampered us in past crises 
and which is slowing our efforts to 
meet the present emergency, 

, 
world 


production 


Twice betore, in two great 


wars, we have faced such 
crises. In each case, victory came, not 
through superplanning for the most 
industrial 
gh the 


size of our 


Strategic uses of Ar 


erica § 


resources but rather throu sheer 


overwhelming vitality and 


structure and through the 


know-how 


American 


industrial 


technical of the men who 


operate industry 


You'd think we would have learned 


our lesson. But we didn't. So here we 


scrambling 


are again, 
} 


cost in time, materials, man-hours, and 


money—to get our industrial power 


channeled into the preduction ¢ 


i mul 


tary equipment tast enough to meet 


the crisis. 


I know that many of vou, taking 


part in our effort to organize 
fense, have said to yourselves that there 


Well, 


— 
ducing 


must be a better wa there is 


a better way of pr for war an 


for peace. 


A Better Way 

In my opinion, a better way was out 
by Charles E. Wi 
Motors (¢ 
the Ar 


Association in Cincinnati 


lined son, president 


ot General orporation, at a 


meeting ol verican Ordnance 
last October. 
In his address, which was published in 
January-February 19352 

Mr. Wilson 


only must 


the 


OrDNANCE, pointed out 


that we not consider the 


difficulties of arming ourselves against 


the immediate Communist threat but, 
he said, “world events have forced us 
to realize that for an indefinite number 


of years preparedness must be a con 


tinuing policy for Americans.” He 


emphasized that this unprecedented 


struggle between the free democracies 
and the Communist dictatorship may 
for many 


go on years. 


How? 


I'm all that the 


Nation must make preparedness a part 


sure we'll agree 
of its regular, organized course of busi 


The How 


we such 


ness. is, “How?” 


ao 


question 


set up our defenses for 


a long haul? How do we prepare our 
selves to fight a powerful, dangerous 


enemy, while at the same time we 


maintain a strong, healthy civilian 


economy and preserve the freedoms 


and initiative of our democratic way 


of life? 


Mr. Wilson answered those questions 


in presenting a pian of industrial opera 
Nation 


indefinitely in a program of producing 


tion which would sustain the 


for war and peace. Mr. Wilson’s plan 


calls for a system of dual-purpose 
manufacturing plants. In some cases, 
these would be new plants. But the 
great majority would be existing plants, 
most of which can be adapted to dual 


purpose operations merely through re 


vising plant layouts to comprehend the 


dual-purpose plan. 


Dual-Purpose Plants 
\s a matter of fact, foundries, torge 
shops, and most suppliers’ plants are 


inherently dual-purpose in their lay 


outs. They already have the flexibility 


needed to produce for war and peace 


simultaneously. It is only necessary to 


Above, 90-mm. tank cannon are being produced on an assembly-line basis in an 
Oldsmobile plant while automobiles are assembled on an adjacent line. Below, auto 


and 3.5-inch bazooka rockets 


engines 


are made under “combined operations.” 
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under the dual 


put them to work 
purpose plan. 

This dual-purpose plan is based on 
the essential American precept of el 
ficiency in industry. It is simply the 
wise application of efficient production 
for peace and war. 

The problem we face is obvious. We 
have to be able to produce for war and 
time, over a very 


peace at the same 


long period. And we have to do it 


efhciently, without wasteful expendi 
ture of time and money. Otherwise we 
greatly endanger the national economy. 


And 


face today will take advantage of eco 


never forget that the enemy we 
nomic weaknesses as quickly and ef 
fectively as he will exploit military 
shortcomings. 

meet the 


In order to production 


demands of these critical times, we 
flexibility in our in 
And 
' . 
dual-purpose plant provides—flexibility. 


Mr. Wilson’s 


attention, we 


must hay e great 


dustrial system. that’s what the 


At Oldsmobile, when 
plan first came to our 
already had taken a long step in the 
direction of the dual-purpose system 


with a setup we called “Combined 


Operations.” Oldsmobile has been mak 
Ing bazooka rockets and tank cannon 
in volume without disturbing its car 
producing facilities. During the coming 
year we will add compressors and tur 


Here, 


to upset our 


bines for yet aircrait engines. 


again, it 1s not necessary 


car-producing facilities. 


Easy Switchover 

This comparatively easy switchover 
is the result of the planning and 
preparation inherent in our “combined 
However, “com 


operations” setup. 


bined operations” goes only part of 
the way toward the dual-purpose sys 
tem. This system comprehends indus 
trial 


preparedne s$ @S a conunuing 


policy. It catalogs each plant as a 


manutacturer of specific war material, 
such as cannon, jet engines, shells, etc. 
It provides that these plants are to have 
continuing contracts in keeping with 
the magnitude of the defense schedule 
and in relation to any cutbacks in 
civilian production. Also, it calls for 
the establishment of permanent defense 
areas in each plant. 

These defense 


permanent areas, 
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when in minimum use, would provide 
space to store the machine tools needed 
in defense work and would maintain 
a pilot line of defense production. The 
advantage of such permanent defense 
many manutac 


areas 1S obvious tor 


turers probably have had difhculty in 





“We have to be able to produce 
for war and peace at the same 
time, over a very long period. 
And we have to do it efficiently 
without wasteful expenditure of 
time and money. Otherwise we 
greatly endanger the national 
economy.” 





| 


locating special machine tools for de 


fense work because they were lost, or 


even liquidated, after the last war. The 
replacement of these tools is not only 
putting the nation to much extra ex 


pense, but it is causing a dangerous 


| 


delay in the defense program. 


Machinery Found 


For example, when Oldsmobile ob 


tained its contract for producing go 


mm. tank cannon, we were able to find 


in Government warehouses most of the 


special machinery required to produce 


the 15-foot gun tubes. In a warehouse 


in Houston, Tex., we located boring 


lathes, turning lathes, honing machines, 


and rifling machines which were 


promptly sent to our plant. 
However it was impossible to pro 
duce a gun tube without cylindrical 
grinders to finish the recoil surface, 
and these machines could not be 
located any place in the United States. 


New 


ordered, but 


grinders were 
delivery 
could not be obtained 
for eight months. 
Therefore, the imme 
diate availability of 
most of the machines 
was of no advantage because of the 


lack of 


saved after the last war. 


grinders, which had not been 


You can see how much faster and 


less costly the defense 


done if the 


job could be 


machine tools for each 


defense item were retained on the 
premises of a dual-purpose plant. 
It is also easy to see how important 


the permanent arrangement would be 


in the operanuion of a pilot tine ot «ak 


tense production, even during full 


peacetime operations. These pilot lines 


would insure a steady improvement in 
the quality of our weapons and would 
provide a nucleus of efhcient war pro 
could be swiltly ex 


duction which 


panded in times of emergency 


Single-Purpose Areas 

The dual-purpose plant would also 
include the establishment of permanent 
peacetime production areas For in 
stance, in an automobile plant such as 
Oldsmobile there are certain production 
adaptable to 


facilities that are not 


armament production. An automotive 
assembly line, for example, 1s_ really 
single-purpose in its equipment and 
layout. 

The 


for bumpers, and of certain other 


Such 


same is true of a plating 


sections areas, then, in a 


purpose plant would be assigne: 


} roduction, 


manently to automotive 


would 


They 


permit rapid, smooth reconversion to 


whether in use or not 


peacetime production after an emer 


ency period, 


Plan Adopted 


Need!ess to say, management at 


having already established 


Oldsmobile, 
our “combined operations, was tre 


mendously interested in Mr. Wilson's 
dual-purpe se 


Wil 


our 


idea for a system of 
plants. Now, after studying Mr 
son's proposal, we have laid out 
plants, both old and new, in accordance 
with the dual-purpose plan 

The Oldsmobile main plant in Lan 


Mich., is 


and normally employs 11,30 


sing, situated on 157 acres 


workers. 
At present, because of the curtailment 
of automotive production by the Gov 


ernment and the fact that defense 


orders and tooling delivery have 


lagged, we now have 10,000 people 
working in this plant. This reduction 
has been accomplished without a lay 
off. We have merely not replaced those 
who have quit our employ or joined 
the armed forces. However, any fur 
ther cuts in automotive production or 
defense production would entail a lay 
off of seniority employees. 

We have planned our plant layouts 


comprehending three situations: first, 
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MAIN PLANT 
500,000 sq. ft. 
~ 4,500,000 sq. ft. 








The above diagram shows a dual-purpose plant under all-out automotive production, 
the red areas indicating defense sections in stand-by while the colored sections 
below show the small portions of the organization retained for defense purposes 
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all-out automotive: secondly. our pres 


ent “combined operations”; and 


thirdly, all-out defense. 


Public Demand Met 


For all-out automotive production, 


Oldsmobile would be able to produce 


cars at a rate in keeping with public 


demand. Certain other areas would be 


permanent defense areas in which the 


equipment and machine tools for pro- 


ducing guns, rockets, and jet-engine 


parts would be stored and in which 


would be main- 


Olds- 


pilot-line operation 


tained even during peace. Of 


mobile’s 5 million square feet of floor 
necessary to allocate 


area, it would be 


76 


permanently to defense work only 


about 10 per cent of this total, or 
500,000 


In Oldsmobile’s 


“combined operations” 


square feet. 
present situation ot 
we are produc 


tank 


forge 


ing bazooka rockets and go-mm. 


cannon. In the jet-engine and 


plants, we will be producing com- 


pressors and turbines for jet aircraft 
area being used for 


stull 


engines. In the 


automotive production we have 
capacity to produce many more cars 
than the number we are permitted cur 
rently under Federal regulation. Some 
space is used for both automotive and 
defense work and is occupied by de 


partments such as engineering, admin- 


istration, planning, forge, toolroom, 


and die room. 


Areas Allocated 

About 
floor 
work. Another million square feet is 


being used for both defense and auto 


one million square feet of 


area is now allocated to defense 


motive work, and three million square 
feet of area is still used for automotive 
work alone. 

Under all-out defense conditions, 
three million square feet of floor area 
would be devoted exclusively to de 


work, and two million square 


tense 
feet of floor area would be retained for 
automotive equipment. Most of this 
equipment is very specialized and not 
usable for producing defense 


Plants like the “Rocket” 


are comprised of large 


parts. 
engine plant, 
which com 
plicated transfer-type machines, would 
be left intact so that a future swing 
back to automotive production could 
be made without extensive delays and 


unemployment. 


Organizations Integrated 
A good plant layout is fine, but we 
all know it takes people to supervise 


and operate the plants. Oldsmobile’s 
approach to dual-purpose personnel or 
ganization has been to integrate fully 
ganization with the 


this defense or 


peacetime organization, at least as far 
as upper supervision is concerned. 

In the case of manufacturing, the 
split-up occurs at superintendent level, 
but all staff 


We have chosen this method be 


operations are dual-pur 
pose. 
cause we have found it to be more 
flexible as the volume swings back and 
forth from peacetime to war work. 

It is interesting to note that even on 
an all-out peace basis, we recognize the 
necessity for a pilot-line operation on 
certain defense items so that improve- 
ments in the know-how and methods 
of manufacture of these war items can 
be developed even through the peace 


years. 


Flexibility Attained 
In the 


operations,” 


present era of “combined 


flexibility is attained be- 
cause of the fully integrated organiza- 
tion at the upper levels of supervision. 
reduces 


Again, such an organization 
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the necessity for dislocation of top 
supervision as we swing from one kind 
of production to another. Oldsmobile 
at present is actually operating a dual 


think that 
in which this dual- 


purpose plant. | you can 
visualize the way 
purpose system brings about minimum 
loss of time and employment and mini 
mum cost of swinging from one type 


of production to another. 


Permanent Program 
talk, Mr. 
for the 


In his Wilson suggested 


that it is time Nation and 


government to decide that we need 
national-detense 


yermanent rogram; 
& 


that the manufacturing industry is one 


of the major elements of that program 
and must be kept prepared at all times 
to produce the newest types of military 
equipment in whatever quantities are 


necessary. 


Government Suppert 
But 


Mr. Wilson describes, it is not enough 


to establish a system such as 
for individual plants to institute dual 
purpose operations, even though that is 
a tremendous step in the right direc 
We 
to make the 


tion. must have another element 


plan really succeed—we 
must have Government codperation and 
support. 


As I see it, several important steps 





JET PLANT 





Mam DEFENSE AREA 
[7 AUTOMOTIVE AREA 





MAIN PLANT 
- 3,000,000 sq.ft. 
- 2000,000 sq. ft. 








The areas devoted to defense production in a dual-purpose Oldsmobile plant 
under all-out emergency conditions are shown in red in the diagram above, and 
the corresponding organizational changes are shown in color in the chart below 








GENERAL pea ate 








[ 








— = 
= MANAGER 


sccounnine | co ne 








17 
SALES | | PURCHASING | 























MATERIAL 
CONTROL 








DEFENSE 
ACTIVITIES 





= 


| 


PRODUCTION 























i 





wa | [RR] [ole | [a 














July-August, 1952 


must be taken in order to establish a 


truce, continuing dual purpose system. 


Specific Products 
The Defense Department and the 


various branches of military procure 


ment must recognize each plant as a 
facility for producing specific war prod 
ucts on a long-time basis. Oldsmobile, 
for example, would be recognized as a 


maker of tank cannon, bazooka rock- 


ets, and jet-engine parts. Continuing 


contracts would be given to utilize the 


plant’s full capacity for producing 


those items as they were needed. 


2. Government contracts must be 


made to provide for the most efhcient 
tools and other 


storage of machine 


equipment used war production. In 


eac h 


would be stored on the pre 


case the tools and equipment 


muses of the 
plant which would use them when 
needed. 

3. Government contracts yust be 
nance 
This 


core ot 


made to provide for the mainte 


of a pilot line of war production 
pilot line would serve as the 


expanded defense work im 


quickly 


emergency. It would also enable us to 


improve our war product constantly 


and our methods of producing it. 


The Best Way 


In my opinion, the dual-purpose plan 


is not only the best way of getting 


ready for war. It is the best idea yet 


advanced for preventing an all-out war. 
With 


putting the full force of American in 


such a plan in operation 


dustry to work on a basis of continued 
not even the most fanati 
uld challenge any 


hope of success 


preparedness 


cal enemy « us with 


The dual-purpose plan comprehends 


a national realization that we can pre 


serve our freedoms and our way of 


life only through constant vigilance, 


constant military preparedness against 
a cunning and powerful enemy. If we 


agree that preparedness must be a 


continuing policy for Americans, the 


dual-purpose plan would provide an 
industrial organization as a means of 
carrying out this policy through the 
various phases in the defense pro 
gram, from all-out civilian production, 
through to all 


out defense. 


“combined operations,” 





Our M47 Medium Tank—the Army’s 


Now in production, the M47 medium 
tank is neither a completely new nor a 
mere revised model of previous medium 


tanks. Instead, the turret from the ex- 


perimental T42 tank has been mounted 


on an improved Patton hull, making an 
interim model that is hard to match. The 
new M47 can turn in its own length, 
traverse manually or by power, and has 
an automatic compensator to restore the 


aim of the 90-mm. gun after each shot. 


Above, technicians at American Locomotive Company's 
Schenectady plant check balance of turret gun in the 
new M47 medium tank. Below, workers prepare to lift 
turret and gun assembly into position on tank body. 


é 








Workmen, above, lower the air-cooled engine and cross-drive 
transmission (shown in white) into hull of a new M47 tank. 
Below, a winch and cable arrangement to install the new 
medium tank's 50-foot tracks cuts the time usually required. 















“Sunday Punch” 


ia 






Waiting shipment to troops, hundreds of the Army's new lethal 
M47 medium tanks are massed in long lines at the Amer- 
ican Locomotive Company tank plant at Schenectady, N. Y 

















Completed M47, above, is shown on its way to the 
testing center. Below, tank turret with deadly 
90-mm. high-velocity gun is lowered into place. 
Above, a formation of M47 tanks take high-speed turn during 
test runs, while the 48',-ton juggernaut, below, emerges from 
a water obstacle designed to test its amphibious qualities 








Annealing operation on 40-mm. cartridge cases, Palace Hill plant, Quebec. 


Canadian Arsenals Ltd. 


Northern Organization Links Government 


and Industrial Facilities for Defense 


Maj. Gen. J. H. MacQueen, C.B.E., C.D. 


President, Canadian 


IVE years ago, Can: n Arsenals 
Limited celebrated its first birthday 
with an article appearing in ORDNANC! 


magazine. Quite properly, it was in 
troduced by its proud father and hist 


O.B.E 


of our 


Jolley, 
ranks 


organization to take an executive 


president, Col. M. P 
who has since left the 
posi 
leading Canadian indus 


tion with a 


trial firm. 


Active Member 
director and 


Arms and Small 


Colonel 
chairman of the Small 


Jolley is a 


Arms Ammunition Committee of the 
Canadian Industrial Preparedness As 
sociation which started out as_ the 
Association, the 


Ord 


Canadian Ordnance 


counterpart of your American 
nance Association. 


He still takes time out to serve on 


80 


Irsenals Limited 


our board of directors so that you wi 


means torgotten his 


see he has by no 


“baby.” It is gratifying to myselt 


to my associates on the board of the 


company to learn that the American 


Ordnance Association has not torgotten 


and is still interested in the progress 


of Canadian Arsenals Limited and the 


development of its policies during the 


intervening period. 

The 
thetic understanding which we have al 
| 


close coéperation and sympa 


ways received from your excellent or 
the Chief of 
Naval 
ind other authorities in the 


tasks 


much easier in these perplexing days 


ganization, the Ofhce of 


Army 


Ordnance, 


Ordnance, the Bureau of 


United States, have made our 


of half-war, halt-peace, and semi 


standardization. 


1 was very pleased when, in 1946, 


Honorable C. D. Howe, 


energy 


the Right 


whose and organizing ability 


sparked Canadian war _ production 
during World War II and whose name 
is as familiar in your country as in 
ours, asked me to take charge of the 
fortunes of Canadian Arsenals Limited. 
It was a unique opportunity to com 
bine selected wartime plants with the 
long-established Government-owned ar 
senals and remold them into an or- 
ganization to perform functions essen 
tial to national safety and preparedness 
industry could not 


which civilian 


properly be called upon to carry out. 


Department Formed 
When the international situation de 
teriorated with the outbreak of hostili- 
Korea, had 


embarked on an ambitious 


Canada already 
prepared 
ness program. As the program gathered 
momentum, and as planning was 
turned into action, the Canadian Gov 
formed the 


ernment Department of 


Defense Production to execute the 
over-all plan. 

Once again the Government called 
upon the Right Honorable Mr. Howe 


to make 


ind knowledge to get the prepared 


available his vast experience 


ness program rolling. Little time was 


lost translating plans into active pro 


} 


duction schedules. 


The experience of the first year of 


Canada’s 3-year 5-billion-dollar _ pre- 


paredness program shows that Cana 


dian production is capable of a remark 


ible response to demands. Our industry 


has demonstrated that it can play a 


full part in strengthening the free 
world against the threat of aggression 


ind yet maintain a tree, progressive, 


and stable economy. 


Aircraft Production 
he largest part of Canada’s produc 


tion program is im aircraft, not only 


because of the responsibilities allocated 
to the air force itself, but also by reason 
of the fact that the army’s program 
contemplates mobile airborne units and 
naval aviation is playing an increasing 


Royal 


require 


part in the operations of the 


Canadian Navy. The aircraft 


ments of the three services constitute 


over one-third of the whole procure 


rent program. 
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Canadian Arsenals Limited is a 
Crown Company. The significant dif- 
ference between Canadian Arsenals 


Limited and the Government-owned 
arsenals of most countries is that it is 
an incorporated company owned by the 
people of Canada, operating on the 
same lines as any commercial company. 
This has resulted in 
the company establish- 
ing a sound business 
administration on in 
dustrial lines. Munitions 
are produced on a non 
profit basis, but at the 
time the must be 


same company 


self-sustaining. Therefore, costs and 
production techniques are scrutinized 
as keenly as those of any corporation 
operating under the profit motive. 


The 


operates is one not covered by Canadian 


field in which the company 
industry in peacetime. It is organized 


as a reserve of strategic facilities and 
special skills in the production of mili 
radar, ftuzes of various 


tary types, 


optical and fire-control instruments, 
small arms, machine guns, propellants, 
high explosives, and the manufacture 
and filling of all types of ammunition 
for the navy, the army, and the air 


force. 


Value of Matériel 


In the past 3 years, military matériel 
valued in excess ol $37,000,000 has 
been produced. At present, in the 5 divi 
sions of Canadian Arsenals Limited, 
5,000 persons are engaged in produc 
tion of defense requirements amount 
ing to over $150,000,000. 

Canadian Arsenals Limited directs 
work to private industry wherever pos- 
sible, contributing to the satisfactory 
position of Canadian industry as a 
whole. For example, on the production 
of one type ol military radar, over 80 
per cent of the work is subcontracted, 
contract alone over 


and on this one 


270 civilian firms will receive almost 
$30,000,000 for supplies and services. 
The affairs of the company are in 
the hands of a board of ten directors, 
comprising men from civilian industry 
and representatives of the army, navy, 
and air force, which is responsible to 
Defense 


for implementing policies laid down 


the Minister of Production 
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by the Canadian Government with re 
spect to specific phases of industrial 
preparedness covered by its terms of 
reference, 

The officers of the 
General MacQueen, president; 
A. Theriault, C.B.E., vice-president; E. 
Flexman, D.S.O., general manager; 
and D. C. Cullen, M.B.E., secretary 


treasurer. 


company are 


Brig. 


Financing of Canadian Arsenals 
Limited is arranged on lines parallel 
to a normal commercial company’s 
operations in so far as its status as a 
The 


capital assets are owned by the Cana 


government agency will permit. 
dian Government and are held in trust 


by the company. 


Working Capital 

Working capital is advanced from 
the government treasury and repaid 
through revenue derived from work 
and services performed in the various 
divisions of the company, mainly in 
fulfilling contracts for the three armed 
services. 

The company holds, on behalf of the 
government, capital assets to the value 
of $92,000,000. In only one of the past 
had suf 


six years has the company 


ficient business to show an operating 
surplus. However, the average cost to 
the Canadian public of maintaining 


buildings and services, production 


facilities and staff, has been $450,000 





This account of the place 
Canadian Arsenals Limited 
holds in the defense organiza- 
tion of Canada is both authentic 
and timely. Its authenticity is 
indicated by its distinguished 
authorship, for General Mac- 
Queen is well known through- 
out ordnance and industrial cir- 
cles in the United States as well 
as in Canada. 

The timeliness of the article 
is emphasized by the fact that 
considerable thought is being 
given by defense students in the 
United States as to the perma- 
nent form of the establishment 
which will guide our huge 
structure of Government-owned 
arms, atomic energy, and air- 
craft facilities. 

Possibly the structure of 
Canadian Arsenals Limited 
points the way to a sound solu- 
tion of our own huge Govern- 
ment-owned plant and facilities. 

—Tue Eprrors. 











a year—less than half of one per cent 
of the value of the capital assets. 

The foresight on the part of the 
Canadian Government in establishing 
Canadian Arsenals Limited has already 
borne fruit. During the present emer 
gency it was ready to expand and assist 
the newly established Ministry of De 
fense Production to get under way 
more quickly than otherwise would 
have been possible. 

While Canadian Arsenals’ establish 


ments are considerably augmented 


over prewar facilities, they comprise 
less than ten per cent of the govern 
ment-owned war plants. The establish 
ments we have retained have been the 
repository ot single purpose equipment 
and tooling, special to making weapons 
war 


contractors’ plants. These are held for 


and munitions, cleared from 251 


whatever peacetime work offers and 


as a pool for expanding production in 
an emergency. Canadian Arsenals’ rep 
resentatives retained and classified all 
available data 


engineering covering 


plant layout, operation sequences, tool 


drawings, shop notes, and plant his 


r~ ¢¢s 


tories. 
Canadian  Arsenals 
has maintained an ef 
ficient staff which, in 
addition to perpetuat 
ing special techniques 
in weapons and muni 


tions abreast of 


kept 


current developments in research and 


making, has 


scientific warfare. It has been our aim 
to provide a field of endeavor tor the 
best engineers and technicians and to 
inculcate in them a general competence 
in the specialized skills of armament 


making. 


Various Divisions 
The 


outline the 


following paragraphs briefly 


various divisions of the 
company and what they are doing. 
The 


consists of two plants, the Palace Hill 


Dominion Arsenal Division 
plant in Quebec City and the Val Rose 
plant at Valcartier. Dominion Arsenal 
was established as a government arse 
nal in 1880. At the outbreak of war in 
1939 it was the only government-owned 
munitions factory and was directly ad 
ministered by the army. 


The Palace Hill plant is equipped 
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for the manufacture of cartridge cases, 


primers, and other miscellaneous am- 


munition stores, such as metal com- 


ponents for small-arms’ ammunition, 
igniters, and cartridge clips. The Val 
Rose plant is set up for the manu 
facture of types of small-arms am 
This 


contracts and 
US. 


munition, division is at present 


acuve with preparatory 


work on production of types of 


ammunition. 


Small Arms Division 
The 


Branch, Ontario, is equipped to manu- 


Small Arms Division at Long 


facture or repair all small-arms equip 
ment up to 30 millimeters, together 
with ancillary equipment. This covers 
such weapons as rifles, machine car- 
bines, pistols, revolvers, automatic ma- 
chine guns—light, medium, or heavy. 


In order that the requirements of 


the services for these types of weapons 
or spare parts can readily be met, ma- 
chinery of and 


a special nature jigs, 


tools, and fixtures which were used for 
the manutacture of various 


held 


produced by 


Ww eapons 


during the war, are here. Parts 


which can readily be com- 


mercial industry, such as screws, 


springs, and pins, are purchased from 


ther 
Chis division is currently tooling up 


| 


to produce modern aircraft cannon at 


high production rates. Some 


com 


ponents are ilready in production 


while full production is expected to 

start in July. 
Filling Di 

lk rmiute, 


and 


at St. Paul 


ision 


Quebec, has facilities for the 


! 
filling assembling 


of shells, cartridge cases, 


tuzes, primers, tracers, 


mines, bombs, gre nades, 


and other _ specialties. 


Production of pyro 


technic stores is limited 


to those tvpes which cannot be under 


taken by co 
1} 


equipment 1s avatiat 


facilit Stand-by 


nmercial 
ze lor 
munitions as depth charge 
and torpedo warheads. It 
to carry 


tion and to 


out 
mak 


bombs, primers, 


sible experimet 
standard 

fuzes, tracers, 

This division has 


different 


and detonators. 


active in hitteen types 


of ammunition. 
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Preparing hedgehog bombs, Filling Division, Canadian Arsenals Limited. 


The 
Lindsay, Ontario, has facilities for the 


development and manufacture of 


Gun Ammunition Division at 


meta 


components for gun ammunition, in 


cluding shells, tracers, fuzes, and other 


machined components and asseml 


for 20-mm. to 5.5-inch weapons inclu 
sive, as well as mines, bombs, and 


grenades. 
This division is engaged in preduc 


tion of one U.S. type of ammuniti 


and is set up to manufacture five dit 


kinds of an 


taneously, forging on one 


ferent ymunition simul 
ind machin 


Components tor two 


ure being manufactured. 


Instruments and Radar 


The Instrument and Radar Division 
at Leaside, Ontario, is equipped for the 
development, manufacture, and repair 


of optical and nonoptical precision in 

such as binoculars, tele 

scopes, range finders, dial sights, pre 

ands electronic and radar 
equipment. 


Marine 


nad manu 


radar equipme nt, de signe d 


factured for naval use during 


the last war, is now produced at this 


’ W 
} } 


livision for instailauion in any type 


vesse l. 
A sixth Di Arse 
Limited—the Explosives Division 
consists of DeSalaberry 
Works, Valleyfeld, Shawin 
igan Works, Shawinigan Falls, Quebs 
Depot, St 


ision of Canadian 
nals 
hive sectnhons 
Quebec; 
St. Dominique Storage 


Dominique, Quebec; Beloeil Gun and 


Fuze 

and Nobel I 

Ontario. 
Beloeil and Nobel are 


active, but St. Dominique is in constant 


Powder Plant, Beloeil, Quebec; 


quipment Storage, Nobel, 


at present in 


ise for the receipt and transshipment 
propellants, explosives, and chem 


Industries Limited, which 


wartime operator of these 
d to carry out the 

chabilitation and operation of the 
DeSalaberry 
The DeSalaberry 


ld covers 


and Shawinigan p 
Works at 


some 1,500 


ints. 
Valley 
acres in 

L} | } 
ucing smokeless powder (rific 


RDX 


positions. Facilities for producing cor 


nnon), and its 


Various com 


e are being adapted to produce 


fashless powder. During the war this 
plant also produced trinitrotoluol, dini 
trotoluol, and tetryl. Production is ex 
pected to start in the next few months 
i nitric acid 


n intermediates such as 


ind nitrocellulose. 
The hexachlorethane works at 


int 


zan Falls is actively producing 


oke-generating chemicals 


nt of current orders. 


The Gun Division 


seventh division of Canadian 


Limited—the Gun Division 


across the St. Lawrence River 


Montreal, at Longueuil, Quebec 
to manufacture (exclusive 


of autofrettage and heat treatment of 


large pieces) such items for a full ran; 
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of guns, gun carriages, and gun mounts 
up to and including 6-inch caliber 
which could not be procured from pri 
vate industry in Canada. In order to 
tulfhill 


equipped with a most up-to-date tool 


this function, the plant was 
room and machine shop capable of 
undertaking, on a large scale, general 
machine work. 
Sorel 


been 


and heavy 


Early in 1951, Industries 


had 


for guns, required 


Limited, which awarded 


sizable contracts 
additional facilities to meet contractual 
requirements, The Canadian Govern 
ment decided to assist the program by 
leasing the complete facilities at Long 
Sorel 


order that this firm might fulfill its 


ueuil to Industries Limited in 


production schedules. 


Plant Converted 

A plant is being converted at Quebec 
City to provide additional facilities for 
the manufacture of cartridge cases with 
a single-shift capacity of 54,000 cases 
per month. This plant will be known 
as the Louise Basin Plant. 

A $2.5 million plant is nearing com 
pletion at Scarborough, Ontario, which 
will be used for the final assembly and 
testing of all types of radar equipment, 
over 55 per cent ol the components 
and subassemblies being manutactured 
by industry and assembled at this plant. 

Development work done by Canadian 
Arsenals Limited is mainly confined to 
projects agreed on with the armed serv 
ices and the Defense Research Board. 
Projects include new techniques of 
shell filling, perforated steel and light 
alloy cartridge new 


cases, types ot 


propellant which give 


greater sustained pres- 


sures, shaped charges, 


new cap and primer 


compositions and new 
methods ot pelleting 
these, new developments 
in both marine and military radar, and 
new techniques for steel boring not 
previously used in Canada. In addition 
the company 1s actively participating in 
the endeavor to obtain rationalization 
of international drawing practices and 
metal specifications. 

At the request of the Department of 
National 


standard 


Defense the correlation of 


commercial and service fer 
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rous alloy specifications currently in 


use in Australia, Canada, the United 
Kingdom, and the United States was 
1949 
Alloy 


Serv 


undertaken and published in 


under the title of “Ferrous 


Specifications—Commercial and 


ice, 


Specifications Compiled 


A similar work is under way on 
compiling specihcations for nonterrous 
metals and alloys. It is expected that 
this will be published later in the year. 
munitions, 


In the manufacture of 


Canadian Arsenals Limited has de 
veloped new techniques and skills. For 
example, the Filling Division has per 
fected a mechanized detonator-filling 
apparatus which has reduced the num 
ber of operators from sixteen to eight, 
while greatly increasing production at 
the same time. 

The Gun Ammunition Division, in 
collaboration with General Engineer 
ing Limited, developed and built an 
electrical induction method of heating 
billets for into shells. 


steel forging 


Production time for this process has 


been reduced from hours to a matter 


of minutes. This same method has been 
adapted for heat treatment and other 
shaping operations. 

Electronic gaging devices have been 


Arsenal 


Divisions for 


developed at the Dominion 


and Gun Ammunition 


the automatic gaging of Various types 


of ammunition at different points of 
manufacture, eliminating former pro 
duction bottlenecks. 

The Small 


stalled a centralized 


Arms Division has in 


gage-manutfactur 
ing facility to cater to special muni 
tions-making gage requirements, par 


ticularly with regard to government 


acceptance gages, but some capacity 


will be available to help contractors 
should they be unable to procure their 


through commercial channels. 


gages 


Skills Used 
There are many other fields in which 
the resources, skills, and special knowl 


edge of Canadian Arsenals Limited 


have been of use to Canadian industry. 
Machine tools and tooling have been 


transferred from Canadian Arsenals’ 


reserve to assist industry. Basic infor 


mation drawings, specihcations, and 


manufacturing data—with respect to 


service equipment and stores which 
Canada might have to manufacture ts 
continually being accumulated in a 
service-equipment index at the various 
Divisions. This applies to both U.K. 
and U.S. types of stores. At the present 
time, preliminary engineering studies 
are being carried out on U.S. types ot 
stores, and manufacturing data will be 
incorporated into this index as they 


become available on production of U.S. 


types of ammunition 
eee by Canadian Arsenals 
ad = Limited and industry 
> 


In collaboration with 
the inspection services, 
considerable work has 
been carried out on the use of X-ray and 
a radioactive isotope of cobalt (cobalt 
60) for detection of flaws in metals. 
waste 

Val 
cartier, P.Q. One of the first of its kind 


acids 


A large-scale antipollution 


disposal system was installed at 


in Canada, it neutralizes and 


other harmful effluents. A great deal 


of research work was undertaken in 


connection with this project, and de 


tails are available to industry 


Employee Relations 
The company has its own employee 


retirement and pension plan and sup 


ports an approved group plan of life 


insurance, including hospitalization and 
| 


sickness benefits. Employees are also 


covered by accident insurance under 


the I mployees ( ompensation Act. 
Medical and first-aid facilities, available 
under 


throughout all divisions, are 


constant review, and there are labor 
management committees on both safety 
precautions and general problems. 
This is the story of our part in the 
Canadian preparedness program. We 
have made great strides in the past 
year. Our eyes are set on the higher 
obstacles to 


With 


corpora 


goal. There will be many 
overcome and problems to solve 
the zeal of a young and active 


und coopera 


Ordnance As 


tion, aided by the advice 
tion of the American 
sociation and other friendly coworkers 


in the United States and the United 


Kingdom, we will continue to advance 
and play a fuller rdle in the rapid 


mobilization of Canada’s industrial re 


sources for defense. 





Blueprint 
to 
Beachhea 


World War Il Experience Aids Present Tank Program 


Robert T. Keller 


HERI 


deal ot 


equipment began to pre 


t Newark, Del., for the 


the current irising per y ction of the Chrysler Delaware 


haps from nparison Ten months later the first 
T43 heavy tank was 


Since 


with the industrial lis t pi mode ft the 
World War II. 


bound to lead to error 


irison 1S that plant. that 


there me, ly progress has been made in 
the construction job and pre 


some surtac 


may be 


tween the two progr pliant for volume production 


some very basic lifferences whi f the 12 and the new T48 medium 


should be ways the road we are 
amiliar one, for Chrysler 
Differences Outlined 

These 


sharp focus when one has watched a 


has been over this course 


differences are brought int fore in building, 


equip} 
ind operating the Detroit Tank Ars« 


tank plant come into being, step by nal during World War II. 


step, for the second time in little more 





than a decade. In the interest of estab 


lishing a fair appraisal of the current Mr. Keller is general manager 
of the Chrysler Delaware Tank 
Plant. He was active in Chry- 
sler's World War II tank pro- 
gram and has supervised the 
construction of the Delaware 


Tank Plant 


defense production effort, it might be 


outline the differences as 


helpful to 


a : 
they have materialized in the tank ex 


perience of Chrysler Corporation. 





Early in January last year, the first 
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Chrysler received its first tank order 


August rggo. It built the Detroit 


and delivered the first 


April 


irs¢ nal 


Tank Arsenal 


tank eight months later, in 1941. 


had 


a peak output of 596 tanks a 


the end of 1942, the 


25,000 Tanks 
In the 4 years following delivery 
Tank 


armed 


or its 
Arsenal 


forces 


first tank, the Chrysler 
delivered to the U. S. 


Allies 


tanks of 12 different types and 


and to our more than 
more than 3,100 C log tank re 
placement parts. 

At peak employment, 25, Chry 
sler workers at the arsenal and in 11 
other Chrysler plants throughout the 
Nation were engaged in tank work. In 
iddition, the number of suppliers and 
arsenal num 


Meanwhile, 


Division 


subcontractors for the 
bered in the thousands. 
the Chrysler Engineering 
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conducted more than 1,100 separate 


engineering projects for Army Ord- 


nance. 

At the end of the war the corpora- 
tion turned the arsenal over to the 
Army, giving it for the first time a 
modern, self-contained plant for the 
peacetime design, repair, building, and 
testing of armored vehicles. The im- 
portance of this permanent addition to 
the Army’s arsenals can best be appre 
ciated by the fact that 
between 1919 and 1938 
had _ built 


- 
eighteen tanks, ee 


of them sare ec 
the. 


Since the war, the tank arsenal in 


the Army 
just 
and no two 


were alike. 


Army hands has been a vital part of 
World War Il 


tanks, modified and improved at the 


our national security. 
arsenal in the postwar period, have 


been very important factors in the 
fighting in Korea. In addition, the re 
search and liaison with industry during 
this period have been of tremendous 
help in getting industry started on the 
present defense program. 

In reviewing the accomplishments 
of the Detroit Tank Arsenal during 
World War II, it 


ferred that a parallel performance from 


should not be in 


the Delaware Tank Plant can be ex 


pected. There are many differences 
between the two programs which must 


be taken into account. 


Two Purposes 

The first of these differences is the 
very concept of the current prepared 
The 


has two very important purposes. One 


ness program. present program 
is to fill the urgent need for limited 
quantities of military goods right now. 
The 


creating facilities capable of turning 


other is a long-range plan of 
out large quantities of military goods 


if the need should ever arise in the 
future. 
The World 


its very 


War Il 


aimed at 


program, trom 


start, was getting 
specified quantities of military goods. 
Generally speaking, the quantities de 
manded kept increasing as the means 
to produce them became available. 
Today we are asked by the Gov 
ernment to prepare facilities which are 


capable of turning out a given number 
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of tanks in a month, but our orders 
for finished tanks are for only a frac 


tion of that number each month. 


Must Be Ready 

Of course, there are sound reasons 
for this difference between the World 
War Il 


preparedness program. 


program and the current 
For the long 
run, we want to be ready for an all-out 
mobilization. The need for an all-out 
effort is not here yet, and we hope, 
by being ready, to prevent that need 
from ever materializing. At the same 


time, we have a pressing need tor 
limited quantities of arms in the field 
Meeting this double 


today. require 


ment is a delicate job, and it creates 
some peculiar problems. 

For example, take the matter of sup 
pliers and subcontractors. It is one 
thing to get a supplier for a critical 
item if We are to go to 100 per cent 
of our capacity indefinitely and quite 
another if military needs require opera 
cent of 


Many 


manufacturers who have the potential 


uuons at 10, : 5 per 


capacity for a limited time. 
for taking care of our maximum needs 


just cannot afford to invest in the 


equipment and tie up floor space 


for a small fraction of those needs 
when they have no assurance of tuture 
volume orders. 

This problem cuts down the number 
of potential suppliers. As a matter of 
fact, we have had to take some work 
into our plant that originally was in 
tended for outside sources. 


To complicate matters, we also have 


this problem in reverse. There are 
cases where available suppliers can 
provide us in the limited quantities we 
shall need in the immediate future but 
who will not have the facilities avail 
able to supply us on an all-out basis 

This simply means that, no matter 
how careful the preliminary planning, 
we are not going to create a complete 
stand-by facility that can be stepped up 
to full capacity merely by pushing a 


shall 


still have to face the problem of limited 


button. In an all-out effort we 
availability of materials and qualified 
suppliers to meet the increased sched 
ules. In that event, all the other defense 
prime contractors will probably be in 


the market, too. 


Several Differences 


There are several differences between 
World War Il 


and present tank pro 


our 


grams as a result of 


the widely different 
economic circum 


Se 
Sa stances of the two 


We started building the Dela 


ware Tank Plant last year after several 


eras. 


an unprecedented boom in 
Nation. 


started 


years ol 
construction throughout the 
hand, when we 


Tank Arsenal in 


1940 we were working on the Nation's 


On the other 
to build the Detroit 


first major defense plant at the end of 
a long period of doldrums in con 
struction. 

The whole problem of central eco 
nomic controls was barely in its infancy 


in 1940. Today the maze of regula 


Completion of the steel framework for the Delaware Tank Plant is marked 
as R. T. Keller fastens the flag to the last steel truss on August 10, 1951. 





tions, price controls, allocations, and 


directives has had twelve years to grow 
into full bloom. These restrictions have 
created problems in getting the Dela 
ware Tank Plant built that we didn't 
dream of when we were building the 
Detroit Tank Arsenal. 


Many Delays 
The attempt today has been to super 


impose a vast program ot defense 


preparations on an extremely active 


civilian economy without completely 


upsetting that economy. In such a com 
plicated and tremendous undertaking 
we are bound to get our wires crossed 


and become short-circuited now and 


then. As a result, we run into count 


less delays in getting construction ma 


terials, machines, tools, raw materials, 


and finished parts. These are problems 
we didn’t have in 1940, at least not to 
the extent we have today. 


However, the other side of the 


on 
ledger we enjoy some advantages today 


that we didn’t have in 1940. One of 


the most important of these is ex 
perience. 


When World War II tank as 


signment was in the talking stage back 


our 


in the summer of 1940, I was in a 


group of Chrysler people taken to the 
Arsenal, Ill., to look at a 
tank. I doubt it many of us had 


tank at 


Rock Island 


very 
ever seen a 


close range before. 
We were starting from 


lay out and 


tank 


plant 


scratch to 
build 


manutacturing 


the first 


this country ever had. 
Less than a year later that plant was 


a reality, and in another year it was 


turning out more tanks in one day 


than had been built in this country in 


the entire nineteen years following the 


World War. 


We learned 


first 
a lot about producing 
tanks during the war, and that knowl 
edge has proved extremely valuable in 
the present defense program. We also 
learned a great deal about engineering 
tanks through our development work 
during the war, so that in the present 
emergency the Chrysler Corporation 
Engineering Division was able to take 
on the job of designing the new T48 


medium tank for the Army and play 
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Above, workmen install 


120-inch vertical 


> 


boring mill at the Delaware Tank 


Plant. This vital 100,000-pound piece of equipment was in operation within 24 hours. 


an important part in the design of 


the new T43 heavy tank. 


Mixed Blessing 


‘ 


Actually our increased knowledge o 
tanks is probably a mixed blessing trom 
a manufacturing standpoint. As a re 


sult of experience in action during the 


ast war and continued development 


and research, the tanks being turned 


out in 1945 were far superior to the 


1941 product. Lessons learned during 


ind since the war have placed new 


demands on tank designers, and the 
modern tanks are far more complicated 
most advanced World War 
ll predecessors. 

They 


facturing 


than their 


also present greater manu 
problems. For instance, new 
fire-control apparatus 1s required m 
sighting device alone is 


difficult 


which one 


many times more and takes 


many times more man-hours to pro 
duce than the entire fire-control system 


of the World War II tank. 


Suppliers Limited 


Some of the new features on our 
modern tanks have by their nature re 
duced the number of suppliers who 
are able to produce them. A one-piece 
cast-armor hull, for example, cannot 
be produced by every supplier who was 
able to provide components for the 
World War II welded or riveted hulls. 

For all these increased manufactur 
ing problems, though, the tanks that 


will come out of the present defense 


effort will be better than anything we 


have ever had before. This is because 


they were designed out of practical ex 
perience on the battle line and in the 
factory. 

We World War Il 


experi 


went into our 


armed with our 


building automol 


eparations 
iles and we 


had to translate this 


tank-building 


into 


i k nowledye. 


From our 


first trip to the Rock 


Island Arsenal we 


brought back to Detroit 
} 


186 pounds of blue 


prints of the tank we were asked to 


build. 


Wooden parts were made from 
these blueprints and assembled into a 
full-sized mock-up of the tank to give 
us our first physical contact with tank 


building. 


Come a Long Way 

We had come a long way by 1950 
laid on 
a tank, 


go ahead and design 


when Ordnance came to us, 


the line what they wanted in 
and asked us to 
it for them. 
There were no previous patterns to 
guide the layout and construction of 
the Detroit Tank Arsenal in 1940. No 
tanks had ever been built by assembly 
methods in this country 


line up to 


that time. 

The Detroit Tank Arsenal began as 
a self-contained unit for building tanks 
at the rate of five a day. It was planned 


to do most of its own machining as 
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well as the final assembly. As the 


pressure tor more and more tanks in 


creased, more machining and subas 


sembly work was moved to other 


plants, until four assembly lines were 
running at the arsenal and the produc 
tion about six times that 


rate Was 


need for 


was 


originally planned. As the 


volume slackened, the 


assembly lines shrunk 





and the  farmed-out 


work was _ brought 
back into the plant. 
In building the 


Delaware Tank 


the evolution of the 


have 


Plant, we had 
Detroit Tank 
Arsenal to serve as a guide. We have 
been able to avoid many of the prob 
lems which arose due to lack of experi 
ence when we traveled this road the 
first time. 

One example is our tank test track 
over which each vehicle must be driven 
miles before it can be turned 
Army. We built our 


the Detroit 


for fifty 
over to the first 
test track at Arsenal, and 
before World War IT was over, we had 
made innumerable repairs on that track 


had This 1s 


understandable that 


and built two others. 


when you realize 


the tanks under test covered a total of 


2,000,000 miles. 


some 


First Test Track 


Our first test track at Detroit was 


built of reenforced concrete. When it 


was designed, these factors were taken 


into consideration: the tanks to be 


tested were to weigh between 25 and 


30 tons; Our contract Was for only 


about 1,000 tanks, and these tanks were 


to be equipped with rubber caterpillar 
shoes. But things turned out to be other 
than we had contemplated. 

As tank designs changed, the vehicles 
became heavier—some of them which 


we built at Detroit weighed about 
forty-five tons. Furthermore, as the war 
progressed, a shortage of rubber de 


veloped, and rubber shoes were replaced 


by steel treads. And, of course, we 
built and ran over the track many 
times the number ot tanks we had 


anticipated, 


Track Disintegrated 
The 


pect. The original test track began to 


] I ld 
result was What one would ex 


disintegrate under the constant pound 
ing it took. We 


repair it with crushed stone, slag, 


first endeavored to 


and 


gravel, but it wouldn't hold up. Then 


we built a dirt track on the outside 
of the original one. With weather con 
Mich 


igan, that track was usually either a 


ditions being what they are in 


quagmire or a dust bowl, and it tailed 


to hold up. 


Finally, in collaboration with the 


Corps of Army Engineers, we built an 


entirely new test track. It consisted ot 


an asphaltic concrete surtace on a sub 
grade of gravel and crushed stone. In 
stead of a hard, brittle surface, we then 
had a somewhat resilient surface which 
withstood quite successfully the con 
stant pounding of steel treads on heavy 
main 


tanks, and it was also easier to 


tain and repair. That track in Detroit 


is still in use. 


Only precedent for the Delaware plant was the Detroit Tank Arsenal shown below 
in June 1944 as it hit peak production with five assembly 


lines in operation 
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When we designed our test track tor 
Newark, we had a vast amount of ex 
perience which we utilized. The pres 
ent tank test track is built of asphaltic 
concrete on a subgrade of various 
layers of sand, gravel, and rushed 
stone with each layer being of a fixed 
thickness. In fact, our subgrade tor 
the new track has a total thickness ot 
between fifty and fifty-four inches. 

But because we learned trom experi 
ence that no tank test track will hold 
up indefinitely under the constant 
pounding it must take, our track is laid 
out so as to provide for the conun 
gencies ol maintenance, 


During World War Il we 


engineering 


were 


presented with many 


changes and new requirements in the 


rate of production. Those problems 
will still be with us. Such changes in 
volve difficult and costly rearrange 
ments of machinery. 
Unique Floor 
At the Delaware Tank Plant we 
have constructed an 8 
inch, double-reéntorced 
concrete floor topped 
with 4-inch wood 
blocks. This arrang« 
ment eliminates the 





need for machine foun 
dations and provides us with a greater 
flexibility of planned layout should it 
be necessary to rearrange our machines 
to meet new production requirements, 

Our end 


interest in tanks didn’t 


when we turned the Detroit Arsenal 
back to the Army in 1945. In the post 
war period we kept in touch with the 
tank 
held. Long before embarking on the 


tank 


two important study programs for the 


changing developments in_ the 


present program we conducted 


Army to determine the current eco 
nomic and physical requirements tor 


mobilization for tank production. 


Important Advantage 


Finally, another important advan 


tage we have today is the working 
partnership between Ordnance and in 
dustry which grew up during World 
War II. Though it is intangible and 
cannot be measured, this relationship 
is a real and vital asset to our present 


defense effort. 
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Military Socialism 


Present Preparedness Costs May Cause Our Own Defeat 


. 


by 
Robert W. Johnson 


$ 


“When the fight for free- 
dom becomes a flight to 
socialism, we should re- 
view our course. Our 
most important problem 
is to balance a free econ- 
omy on the one hand and 
an adequate system of de 
fense on the other.” 


: 


B’ tradition, by the record, and in 
modern fact, military men on the 
ground, on the sea, and in the air are 
politically conservative. We can be 
proud that there are few socialists in 
uniform 

Most informed persons grant that our 
educational system has its pinkish areas 
3ut such is not the case at West Point 
and Annapolis. These two schools can 
stand the piercing searchlight of in 
vestigation into their ideological poli 
cies. Having disposed of any suspicion 
that socialism has been trained into our 
military personnel, let us now look at 


the issues of the day. 


Merger Not Complete 

The merger of the services is not 
complete. To unify three great military 
establishments into a balanced whole is 
an undertaking 


requiring time, pa 


tience, and evolution. We are on the 
way, however, and it may be that the 
ultimate design will not be a merger 
in the accepted sense of the term but 
rather a new form of coérdinated part 
nership, using the task-force concept. 
In its final form, a coérdinated de 


fense should (1) improve the compx 
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tence and effectiveness of our military 
power and (2) reduce its cost. 
We have 


those traditionalists who are naturally 


Honest differences exist. 
reluctant to give up one weapon until 
a new weapon has been proved. This is 
a reasonable and conservative attitude 
which, like others, can be carried to 
extremes, as in the case of the outmoded 


battleship. 


Cut the Cloth to Fit 

To aid us in our thinking, let’s re 
duce it to the problem of a family or a 
free business. As families and as busi 
ness groups, we can’t have everything 
we want, nor can we always fill the 
needs of those who see only their spe 
cialized zones of responsibility. We 
must cut the cloth to fit our resources. 
So must the Nation. 

When the fight for freedom becomes 
a flight to socialism, we should review 
our course. Our most important prob 


lem is to balance a free economy on 


2s the one hand and an 
adequate system of de 
fense on the other. 
Here we face as many 
opinions as we have 
leaders in the civilian 
and military fields. Of course the sub 
ject is controversial, but so are most 
subjects in the twentieth century. Now 
that we have acknowledged the fact of 
controversiality, our next duty is to face 
the issue with intelligence, equity, and 
common sense. 
The point has probably been reached 
where we should reverse the usual 
method of procedure. We should first 


decide on the amount we can afford to 





General Johnson, who served 
with distinction in the Second 
World War, has experience not 
only in military affairs but is 
outstanding among industrial 
leaders. He is chairman of the 
board of Johnson & Johnson 
New Brunswick, N.J. 











spend and then spend this sum in the 
most economical and effective manner. 

Technical questions will bemuse us. 
And here the Armed Services Commit 
tees of the House of Representatives 
and the Senate are expected to give 
expert counsel. We are fortunate to 
have a number of experienced men on 
these committees. After the Joint Chiefs 
Defense 


have done their best, the Congressional 


of Staff and the Secretary of 


groups should, and to some extent do, 
bring the program to reality. 

It is not enough for the Joint Chiefs 
and the Secretary of Defense to sub 
mit an inflated program with the reali 
zation that the Armed Services Com 
mittees will cut it down to size. There 


is too much of this sort of thing today. 


Must Be Objective 
We can 


mule trader 


follow the practice of the 
where the owner of the 


and the 


offers too little, or we can choose the 


mule asks too much buyer 
more objective course. In the mule-trad 
ing business, we follow the technique of 
the oriental bazaar rather than that of 
intelligent evaluation. Admittedly it 
takes two to make a bargain, and there 
fore both those who ask for money and 
those who appropriate money should 
deal with facts and give up the barter 
approach. 

Our military leadership has a new 
responsibility in these times of colossal 
expenditure. These men in uniform are 
still citizens of the United States and as 
such must strive to submit programs to 
the Congress within the limits of the 
Nation’s pocketbook. Otherwise, ex 
penditures will become so great that 
the ideology of the enemy will be forced 
on the loyal citizens who are giving 


their all to defeat it. 


A Strange Thing 

It is strange indeed that a group of 
men opposed to socialism and charged 
their 
that 


with the defense of country 


should, in creating defense, 
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Military Procurement: $132 billion available or requested; 
$26 billion delivered 
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Chart of military procurement showing funds available or requested and the value of goods delivered up to April 1, 1952. 


threaten us with socialism here at 
home. 
As an important segment of so 


ciety, military leaders should recognize 
that the country faces a towering pyra 
mid of debt. Three wars have con 
sumed our savings and mortgaged our 
future. On top of all this totters the 
staggering costs of the welfare state. 
Now we plan to superimpose the gi 


gantic figures of modern defense. 


Write the Tax Bill 


Few military men realize-that they 
are writing a tax bill when preparing 
tables of requirements. These officers, 
however, are in truth creating the tax 
demands of the Nation. Procurement 
officials, military and civilian, should 
always think of the 42,000,000 income- 
tax payers, the millions of businesses 


paying profits taxes, and the 150,000,000 
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excise-tax payers. Every order for mili 
tary armament, naval stores, and army 
supplies is in fact another grab at the 


housewife’s pocketbook. 


Major Problem 

A problem of the first magnitude has 
emerged which requires the ingenuity 
of our best men in and out of govern 
stark 


onquer suc h_ vicissitudes. 


ment. Surely only a mood of 
realism can 

As an historic generality, in both an 
cient and modern times excessive mili 
tary expenditures have ended in des 
potism of monarchical, fascist, or so 
cialist form. 

Militarism led to the downfall of 
ancient Greece and Rome. In Germany 
and Italy excessive military spending 
led to inflation and then to chaos. The 
fear of socialism paved the way for 


fascist domination. 


The military costs of two world wars 
shook Great Britain's financial stability. 
The door to socialist policies was 
opened under Clement Attlee 

Our hope, therefore, lies in the de 
of a balanced 


velopment program 


within the financial capacity of our 
country. As this capacity is augmented 
each year through the one device of 
greater productivity per man hour we 
can increase that portion spent on de 
fense without the threat of a socialized 


state here at home. 


The Challenge 


Individually and in private groups 
we have the competence, the manpower, 
the facilities, and the resources to meet 
the demands of defense and to pay our 
debts at the same time. This is the chal 
lenge of the day—the challenge that 


faces military leadership. 
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Ordnance at West Point 


Cadets Receive Thorough Training in Modern Weapons 
Col. John D. Billingsley 


lcademy, WW est Point, N. a. 


Professor of Ordnance, United States Military 


United 


West 


for provid 


OR a century and a half the 


Military 


has been 


States Academy at 
Point responsible 
ing the Nation with graduates possess 


ing the basic knowledge, qualities, and 
character required for progressive de 


velopment as career officers of the Regu 


lar Army 


Continuous Evolution 


This responsibility has been met by 


a continuous evolution and develop 


ment of the Academy's curriculum, and 
in no field of instruction have greater 
changes occurred than in that which 
vital tools of war 


deals w ith the 


ordnance. 


The importance of instruction of the 
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cadet in ordnance was clearly stated by 
Gen. ] Army Chief of 
Staff, at the Day 

eld at West Point on March 16, 1952. 


when h said 


Lawton Collins, 


Founder's Exercises 


New Developments 


\ new framework of national de 


tense 1s being created because of new 


developments in weapons that com 


pletely astound even the most optimistic 
military planners. Guided missiles, 
atomic weapons, jet aircraft, and tre 
mendously powerful ammunition are 
among these developments, and their 
implications are so vast and their po 
tential so promising that if we are not 


careful it is possible that our total na 


tional effort could be directed into one 


system to the detriment of 


specihic 


other svstems which, in time, might 


prove even more effective.” 


Thus it becomes increasingly im 
portant that our future military leaders 
ure a basic foundation upon which 
build their understanding of mod 
id future weapons. 
Understanding Essential 
An understanding of the engineering 
principles embodied in new weapons, 
and their effective evaluation, is essen 
tial for every good officer, regardless of 
branch assignment. Admiral Mahan 
stated many years ago 
“The observe that 


student will 
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changes in tactics have not only taken 
place after changes in weapons, which 
necessarily is the case, but that the in 
terval between such changes is unduly 
long. This doubtless arises from the 
fact that our improvement of weapons 
is due to the energy of one or two 
men, while changes in tactics have to 
overcome the inertia of a conservative 
class; but it is a great evil. It can be 
remedied only by a candid recognition 
of each change.’ 

The course in ordnance and related 
activities at the Military Academy must 
make this recognition by its graduates 


possible. 


Gradual Growth 
The present Department of Ordnance 
Military Acad 


emy represents a grad- 


at the 


ual growth from the 
Department of Artil- P= 
lery and the Depart — 
ment of Ordnance and —_— 
Science of Gunnery. In the earlier stages 
of development the instruction was 
mostly practical, and little is known of 
it prior to 1812. Of the period from 
1812 to 1817 General Cullum writes: 
“Tactics of infantry and artillery were 
Captain Partridge’s delight, and were 
well taught, but were necessarily 
limited, owing to the small number of 
cadets to exercise and the few pieces of 
ordnance for drill or target practice.” 
The Department of Artillery first ap 
pears upon the records in 1817, the 
first instructor being 2nd Lieut. George 
W. Gardiner, Corps of Artillery, whose 
tour of duty extended from September 
15, 1817, to February 1, 1820. During 
part of this time he was also comman 
dant of cadets. In 1821, the instructor 
in artillery was made a member of the 
Academic Board. 
More Theoretical 


From 1820 to 1857, the artillery 
course gradually became more theoreti- 
cal and less practical. In 1826, the sci 
entific portion of the course was trans 
ferred from the Department of Engi- 
neering under the head of “Science of 
Artillery.” In 1839 pyrotechny was 
added, together with instruction in the 
manufacture of gunpowder, percussion 


powder, cannon, and projectiles. 
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In 1857 the Department of Ordnance 
and Science of Gunnery was organized 
pursuant to the following resolution of 
December 5, 


the Academic Board of 


1856: 


Separate Department 
“That the 


course of artillery which comprises the 


portion of the present 
science of gunnery, and what is known 
in our service as ordnance, be discon 
nected from that which relates to tactics 
merely, and be made the subject of a 
separate department, and that the ad 
ditional time necessary for the develop 
ment and improvement of this depart 
ment be taken from that now given t 
practical engineering in October.” 

3y December 9, 1856, the course was 
“Ordnance and 


arranged as follows 


gunnery trom If A.M. to 1 P.M. trom 
October rst to the end of the first week 
in March, alternating every other week 
day with cavalry tactics during October 
and two weeks in November, and with 
riding during the remainder of the 
term.” 

The 


provided for the detail of the instructor 


academic regulations of 1857 
of Ordnance and Science of Gunnery 
and constituted him a member of the 
Academic Board. Capt. James G. Ben 
ton, Ord. Dept., was assigned to duty 
at West Point and became the first pro 
fessor of ordnance and science of gun 
nery there. 

The ability of 


unusual Captain 


Benton as the first protessor ol ord 


nance and science of gunnery gave an 


organizational form and content to the 


course of instruction that was felt dur 


err 


ing the next half cen 
His 


“Ordnance 


tury. textbook, 


and Gun 
nery,” published first 
in 1501, well 


&: know n as a 


book and furnished the basis of most 


was 


model 


of the subsequent texts, It is interesting 
to note that the U. S. Naval Academy's 
first ordnance text was also published 
in 1561. 

The first of the revisions was made 
by Capt. Alfred Mordecai, Ord. Dept., 
who published a series of pamphlets 
taking up the different chapters of 
Benton in detail and bringing them up 


to date. His intention upon the com 
pletion of the work was to publish it 
in book form, but unfortunately he was 
relieved from duty before this work 
was accomplished 

The course for some years after Mor 
decai’s tour*consisted of his pamphlets 
and those parts of Benton which still 
applied, supplemented by notes pub 
lished by Maj. Clifton Comly, who suc 


ceeded him. 


Course Revised 

Capt. Henry Metcalfe, who succeeded 
Major Comly, found that the course 
needed a thorough revision, and he pro 


ceeded with the work and finally pub 





\ ame 


George W 


Class 


tillery 
Non- Capt 
grad 
1819 
1825 
1829 


Fabius Whiting 


Z. J. D. Kinsley 
Robert Anderson! 
Minor Knowlton 
E. D. Keyes 


William H. Shover 1838 Capt., 3rd 


George H. Thomas? 1840 


Fitz John Porter 1845 Ist 


Henry F. Clarke 1842 


Union commander at F 


?. “Rock of Chickamauga.” 





Rank and Regiment Tour of Duty 


Gardiner 1814 2nd Lieut., Corps of Ar 
Corps ot 


2nd Lieut., 3rd 
Ist Lieut., 3rd 
Ist Lieut., Ist 

1832 Capt., 3rd Artillery July 25, 1844, to Dec. 24 
Artillery and Dec. 24 


Artillery 


brevet maj., U 
Ist Lieut., 3rd 
and brevet maj., I 
Lieut., 4th 
and brevet maj., | 
Ist Lieut., 2nd 
and brevet capt., | 


rt Sumoter 861 


3. New York City Police Commissioner, 1884 


Sept. 17, 1817, to Feb. 1, 1820 


Artillery Aug. 15, 1820, to Aug. 7, 1821 
1835 
1837 
1844 
1848 
1850 


Artillery Dec. 18, 1823, to Dec. 1 
Artillery Dec. 1, 1835, to N 
Nov. 9, 1837, to July 1, 


rv. 6 


1848, to Sept. 7 
S.A 

Artillery, Apr. 2 
S.A 
Artillery 
S.A 
Artillery, 
S.A 


1851, to May 1, 1854 


1855 


May 1, 1854, to Sept. 11 


Sept. 11, 1855, to Aug. 6 








Instructors in Artillery at the United States Military Academy, 1817-1856. 





lished his “Ordnance and Gunnery,” 


which remained a textbook until 1896. 
When Captain Metcalfe’s book was 
system of the 


written the artillery 


United States was in embryo as was 


the subject of small arms and certain 
other aspects of ordnance. 

Shortly after his relief from duty in 
1891, all these factors in the ordnance 
field assumed definite shape. The sys 
tem of artillery, guns, and carriages, 


} 


became somewhat stabilized, a new 


small arm was adopted, smokeless pow 
ders came into vogue, and many other 
minor changes were made. 
Further Revision 


These changes necessitated a further 


revision of the course. The result was 


the publication in 1898 of a textbook, 
“Ordnance and 
= = 
science of gunnery 

The 


in ordnance and 


Gunnery,” by Capt 
of ordnance and 


Academy. 


years saw the 


Bruff, protessor 
at the 


next hitty 


course 
gunnery survive tw« 


drastic cuts in allocated time due to 


the reduction in the length of the 


course at the Military Academy result 

ing from the two World Wars. 
Immediately prior to World War | 
the text in use was one by Lieut. Col. 
Ormond H. Lissak, 
1904 to 1905. As the 


protessor trom 


war clouds gathered 
over Europe in 1914 
the incumbent pro 
fessor, Lieut. Col. 


William H. Tschap 


pat, recognized the serious need for a 


C 
A. 


new textbook. 

This revision was made necessary by 
the stepped-up development program 
resulting from the production by Amer 
ican manufacturers and the probable 
adoption by the United States services 
of many items of | uropean equipment. 

olonel Tschappat’s revision was 
published in 1917. Unfortunately, its 
publication coincided with the suspen 
sion of the course in ordnance and gun 
nery and the absorption of certain of its 
descriptive subjects by the Department 
accelerated in 


of Tactics during the 


struction of the war classes 





Alired 

Clifton Comly 
Henry Metcalfe 
Lawrence I 
Frank I 


Cormeo 


harles G. Mettler 
Earl McFa 
Alexander G. Gilles] 
Thomas |. Hayes* 
Oscar J. Gatchell 


Lawrence Le 


1. Later Ch 


Inver 
4. Late 





\ug 
1881 Aug 
1886, to Aug 
1291 
1900 
1904 
1908 1908 
1908, to June 30, 1911 


1917 


191? 
1918 
June 1924 
1924, to Aug 
1929, to Aug 
1933, to July 
1938, to Aug 


1940, to Jan 








Heads of the Department of Ordnance and Science of Gunnery, 1857-1942. 





During the period July 1917 to Sep 
tember 1g20 there was no professor otf 
ordnance except for a short time during 
1918 when Colonel Tschappat was so 
designated. 

In 1921 the course was reéstablished 
for the Class of 1922, with Lieut. Col. 
Charles G. Mettler as professor. Tschap 
pat’s text was used as the basis for the 


course, 


New Matériel 

Lieut. Col. Earl McFarland succeeded 
Colonel Mettler as professor in 1924 
and recognized the importance of in 
cluding coverage of combat vehicles and 
other World War I developments. In 
1929 Colonel McFarland published a 
text new ord 


revised incorporating 


nance matériel, and at the same time 
greater stress in the course was placed 


his 


Increase 


on shop and laboratory work 


period was marked by an 
in machine-shop practice, and cadets 
learned to operate most of the more 
common machine tools. 

The 


thirties 


concept of the course in the 


was the study of basic prin 
ciples and fundamental theories, and 


the construction, oper 


F&. > 
ation, and use of stand- © = 


ird service weapons 
and related equipment, 
; 

supplemented by prac 

tical work in shops 
| 

and laboratories. 
The efforts of various nations to in 


crease the hrepower, mobility, and 


general combat effectiveness of their 
armed forces through improvement in 
their material and the use of new proc 
esses, techniques, and materials em 
ployed made necessary further revision 


of the subject matter of the course. 


Hayes’ Text 


This requirement resulted in the pub 


lication in 1938 of a revised text, “Ele 


ments of Ordnance,” by Lieut. Col 
Thomas J]. 


nance. This text, incidentally 


Hayes, professor ot ord 
was the 
last single-volume text prepared for 
use in the course in ordnance and gun 
nery at the Military Academy. 

By 1940 the heads of all academic 
departments, except the Department of 
Ordnance and Science of Gunnery and 


the Department of Law, were perma 
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Col. 


Gatchell, professor in this department, 


nent professors. Lieut. Oscar ]. 
was appointed permanent professor of 
mechanics, and Lieut. Col. Lawrence C. 
Leonard succeeded him as professor of 
ordnance and science of gunnery. 

The 1940 
changes take place at West Point due 


years to 1950 saw many 
to World War II and its influence on 
the organization, curriculum, and op 
Military Academy. As 


would be expected, these changes had 


eration of the 


a major impact on the Department ot 


Ordnance and Science of Gunnery. 


Duties Lightened 

Upon the recommendation of each 
professor of ordnance and gunnery after 
1938, in 1941 the professor of ordnance 
and gunnery was relieved of his addi 
tional duty as Post Ordnance Ofhcer, 
Range Officer, and Chemical Wartare 


T his 


increasing administrative load and per 


Officer. freed him of an ever 
mitted concentration on departmental 
matters. Later, in 1945, the professor 
was relieved as Officer in Charge of the 


West 


treed him of 


Point Museum, which further 
outside responsibility. 

On January 2, 1942, the name of the 
department was changed to Department 
since most of the instruc 
had 


given Way to more emphasis on the 


of Ordnance, 


tion in the science of gunnery 
engineering and functioning aspects ol 


matériel. Colonel Leonard continued as 


head of the depart 


ment and became the a 


first professor of ord 
nance. 

By Congressional ac 
tion in 1947 the heads 


of the Department of Ordnance and 
the Department of Law became per 
manent professorships and Col. John 
W. Coffey became the first permanent 
ordnance. 


professor of Following his 


untimely death, March 8, 1951, he was 


succeeded by the present incumbent. 


Three-Year Course 
The academic year 1942-1943 brought 
the transition from a 4- to a 3-year 


Military 


class graduated in January 1943 and a 


course at the Academy. One 
second in June 1943. The division into 
air and ground cadets also took place 


during this year. 
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Cadets learn automotive engineering through laboratory practice. 


The mission of the Department o 
Ordnance was not changed by World 
War Il. 


about half the 


Accomplishing its mission in 


time became a problem 


most essen 


tool lab 


all but the 
Machine 


oratory instruction was dropped from 


of eliminating 


tial subject matter. 


the curriculum. After the Class of June 


1943, automotive instruction was trans 


ferred to the Department ot Tactics 


More Instruction 


In 1947 ordnance was given ninety 


three periods of instruction when the 


4-year course was reinstituted for th 


Class of 1945, and automotive instruc 


tion was transferred back from the De 


partment of Tactics. The entire First 


Class took the full since there no 


course 


longer was a separation into air and 


Hayes | 


he used as a 


ground cadets. lements of 


Ordnance” continued to 


basic text through the year 1948-1949 


Since that time, texts prepared by the 
Department of Ordnance have replaced 
it in its entirety. 

The current courses in ordnance are 


designed to teach the student how to 


apply basic scientific principles and 


fundamental theories to the design, 


construction, and functioning of mili 


tary weapons and automotve equip 


ment. Introduction is made to the en 


gineering and industrial problems in 


volved in the manufacture of these 


weapons and equipment. The student is 


oriented on modern trends of research 
and development in all fields of military 


combat matériel and acquainted with 


the need for weighing advantages of 


| 


costly new military developments in 


terms of the drain on the resources of 


the Nation (skilled manpower, critical 


materials, industrial plants and equip 


, : 
ment) as well as the value 


try in military operations 


Opportunity is given tor 


cation of certain of the 


studied in previous courses in 


chemistry, electricity, and ne 


Emphasis is placed on developi 


each student 


a tacility for logx 


] 


cal, and independent thought 


held of ordnance 


Automotive Laboratory 


During the laboratory periods, except 


In automotive matériel, instruction its 


largely by demonstratic rather than 


having the cadets perform actual ex 


periments. In the automotive engine 


laboratory each cadet is assigned to a 
group of four, and each group works on 
its individual engine for the entire 
laboratory course 
Extensive use is made of training 
aids, cutaway models, and components 


in various stages of production through 
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out the course. These aids are secured 
by local tabrication, purchase, or by 
various manutacturers 


donation from 


and arsenals. 


Instruction Staff 

The present instruction staff consists 
ot a permanent professor and eleven 
detailed officers. The detailed officers 
are made up of eight from the Ord 
nance Corps, one Artillery, one Engi 
neer Corps, and one Air Force officer, 
of whom three are Reserve Officers on 
active duty and only seven are graduates 
ot the Military Academy. 

In general the instructors have had 
college postgraduate work in such sub 
jects as mechanical engineering and 
mathematics or are graduates of service 
M«M hools. 

Five ot them hold master of science 
de grees, the others, bachelor of science 

are graduates of the Ordnance 
School, Guided Missiles School, Com 


General Staff College, and 


mana <¢ id 
National War College. 


be inbred th 


In order not to 


instruction staff consists 
of tormer students of Michigan, Georgia 
Tech, Maine, Cornell, Harvard, Florida, 

d M.L.T. 

\s has been previously mentioned, 
text material consists largely of pam 
phlets prepared locally by the instruc 
tion staff. Each pamphlet is revised an 
h such revision is 


nually and after eac 


reviewed by some outside agency or 


activity in order to insure the proper 


coverage and factual up-to-date infor 
mation. Present plans are for the con 
solidation of the numerous pamphlets 
into one loose-leaf text which will be 
revised annually. 


In order to augment the instruction 


staff with experts in various fields, re 


quests are placed on other military 


agencies, industrial cor 


porations, and educa 


tional institutions for 


lectures and demon 


Strations covering cer 


tain aspects of the 

course. During the academic year 1951 
1952, eighteen outside lecturers will 
participate in cadet instruction in ord 
nance. Most of these will cover special 


will 


ized portions of the course and 


| 


make their presentations during regu 


lar class time. 
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Vame Class 
1922 
1917 
1928 


Lawrence C. Leonard 
John W. ¢ offey 


John D. Billingsley 


Col 
Col 


Aug 


Rank when Term of 
Appointed 


Lieut 


l Service 


1947 
1951 


Jan. 2, 1942, to Mar. 26, 
Mar. 27, 1947, to Mar. 8, 


July 26, 1951, to present 


Col 











Heads of the Department of Ordnance at West Point, 1942 to the present. 


Included in the program of outside 


lectures are 8 senior ofhcers who 


will cover ordnance activities in the 
three services for the 150 cadets ex 
empted from the written general re 
views. This coverage will be presented 
by means of panel discussions of the 
various aspects of ordnance. 

The final regularly scheduled activ 
ity of the Department of Ordnance each 
year is a field trip to Aberdeen Proving 
Ground, Md. This year a stop will be 
Frankford Arsenal, Philadel 


n 


phia, for the purpose of viewing 


made at 


small-arms ammunition production line 
and the manufacture of artillery shells. 
Aberdeen Program 

At Aberdeen there will be a demon 
stration of new equipment and a night 
firing display of the various weapons. 
The program pre sented by the proving 
ground lasts from early morning to 
late evening and is looked upon as a 
he course in ord 


hitting climax for t 


nance. 
Acad 
emy make material contributions to the 


West Point 


academic 


Other activities at the Military 


ordnance education of a 


graduate, and the depart 
ments incorporate in their courses prob 
lems and background material related 
to ordnance. The Tactical Department 
devotes considerable tme to the opera 
tion and employment of ordnance ma 


tériel. 


Opportunity Offered 
The 


observe the normal functioning of the 


have an opportunity to 


cadets 
post ordnance organization and to visit 
ts facilities. During the summer train 
ing periods ordnance maintenance sup 
port is rendered by post Ordnance per 
sonnel in support of summer camp. 
For 


amine old weapons and models of pre 


those cadets who desire to ex 


used items of ordnance ma 


West 


viously 


tériel, the Point Museum offers 





ample opportunity for them to do so. 
This activity was formerly under the 
jurisdiction of the professor of ordnance 
and is therefore the depository of many 
items of historical value. Frequent usc 
is made by the Department of Ord 
nance of museum ttems lor regular 


instructional use. 


Club Organized 
In the fall of 
nance Club was authorized and organ 


ized. Cadet Paul A. Gray 


1951 the Cadet Ord 


was elected president 
Membership is not lim 
ited to the First Class 

all upper classmen being 
The 


been quite active in sponsoring 


eligible. club has 
a wide 


variety of functions pertaining to ord 
nance. It has sponsored an automotive 
workshop, encouraged the utilization of 
the small-arms and machine shops by 
its members, and has had guest speak 
ers on ordnance subjects for twelve of 
its meetings. It is expected that as this 
extracurricular activity becomes better 


established more diversified projects 


will be sponsored. 


Assistance Given 
Many agencies, both governmental 


and civilian, have contributed to the 


Ordnance by 


freely of information and providing ma 


Department of giving 


terial assistance. Frequent visits of in 


dustrial and civilian leaders, notably 


officers and members of the American 
Ordnance Association, have permitted 
contact of the instruction staff and 
members of the Corps of Cadets with 
American industry 


The 


nance instruction given at West Point 


story of the evolution of ord 
during the 150 years since the founding 
of the United States Military Academy 
emphasizes the typical progressive de 
velopment of courses in the accomplish 


ent of the Academy's mission. 
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PLANT PROTECTION 


CIVIL DEFENSE 


means 


SELF-DEFENSE 


Today our industrial installations are faced with 


the necessity of organizing against atomic war 


Gerald R. Gallagher 


Assistant Administrator for Technical Operations 


Federal Civil Defense 


MERICA’s industrial installations 
rate high in the matter of self 


protection. There is reason to believe 


that the unsurpassed quality and quan 
tity of their production stem in part 
from the carefully organized protec 
tion and care for the physical plant, 
and the 


the equipment, the records, 


workers. 


Models of Efficiency 

In many large plants the especially 
developed industrial fire-fighting equip 
ment manned with trained crews and 
the hospitals and first-aid stations staffed 
with trained physicians and nurses 
are much-<opied models of efficiency. 
Some of these industrial installations 
are virtually self-sustaining and inde 
pendent of protection assistance from 
the near-by community. Some of them 
lend protection equipment and man 
power to the community. 

But this self-protection is geared for 


peacetime. It is not organized to cope 
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4 dministration 


adequately with large-scale wartime 


disaster. In too many instances it is 
not even geared for peacetime disaster. 
An alarming number of industrial 
plants never recover and resume pro 
duction after a devas 

tating flood or fire. 
Today our indus 
installations are 


stark 


necessity of organizing 


trial 
faced with the 
self-protection adequate to deal with 
the atomic, biological, and chemical 
The 


must protect themselves against war 


weapons of modern warfare. 
time disaster. 

It has been established by military 
authorities concerned with national and 
international defense that in the event 
of another world war the enemy, armed 
with atomic weapons, will concentrate 
as never before upon the devastation 
of industrial facilities and the civilian 
workers who man them. 
established also that 


It has been 


should the United States become em 
broiled in a war with Soviet Russia the 
latter has the means in weapons and 
under 
knock 


out blow to the industrial installations 


transportation to deliver what 


adverse conditions could be a 
and workers in our critical target areas. 


Imperative Need 

Because there exists this possibility, 
whatever the likelihood, an adequate 
civil defense for industry is imperative. 


Our ability to wage a winning war 


rests largely on our industrial plants 
and their skilled workers. The produc 


tive capacity and the morale of these 


workers depend to a great extent on 


their safety and the safety of their 


families; 


Some 


that is, upon civil detense. 


sixty-seven million persons 
critical 


Defense Ad 


program 


live and work in our target 
areas. The Federal Civil 
ministration’s self protection 
for these areas covers industrial plants 
and extends also to: public utility 
, 
companies and waterworks; hospitals, 
and mental 


sanitariums, inhirmaries, 


institutions; schools, colleges, and uni 
versities; warehouses, lofts, and storage 
buildings; office buildings and depart 
stores; hotels and large 


ment apart 


ment houses; day nurseries, orphan 
ages, and homes for the aged, veterans, 
and the blind; churches, convents, mon 
asteries, and other religious buildings; 
libraries, public 


theaters, museums, 


buildings; and penal institutions 


Industrial Organization 

In the individual industrial installa 
Federal Civil 
(FCDA) 


of wartime self-protection as the or 


tion, Defense Adminis 


tration planning conceives 
ganizing and training of small groups 
within the industrial plant population 
to perform specialized services, such 
as rescue or hire fighting, to safeguard 
the plant and its occupants in time of 
disaster. 

The constant and over-all objective 
1s, Of course, to keep up production 
when the installation is under threat 
of attack or when it is damaged in an 


attack 


soon as possible when it is damaged 


and to resume production as 
to the extent production must stop 
temporarily. 

This 


“retooling” is not intended as 
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a wartime replacement tor peacetuume 


self-protection but rather as an aug 


mentation of peacetime self protection 
so that it is equipped to meet large 
FCDA 


security 


scale disaster more effectively. 


planning does not include 


measures in regard to sabotage nor does 


this planning explore industrial dis 


persal beyond the sphere of safe stor 
age of essential records, the sheltering 
of personnel, and in-plant dispersal of 
vital equipment and personnel, self 


protection equipment and _ supplies, 


and new construction. 


Need Varies 
The 


tion varies according to the size, pur 


need for civil-defense protec 


pose, and location of the industrial in 
stallation and its importance to defense 


production. But whatever the require 


] 
ments, the underlying principles ot 


self-protection remain the same. It is 


in order at this point, to emphasize 


the fact that the responsibility for 


planning and operating a self protec 


tion program rests with management. 
The rdle of civil defense, be it Federal, 
supplying 


State. or community 1s 


velopment of an effective 


ion orgamization within an 


FCDA 


adaptable key 


industrial establishment, re 


ommends some 


easily 


steps 


Appoint Director 


First, a director should be appointed 


appropriate title to indicate 


le lense 


with an 


clearly that he is the « coordina 


tor of the installation. Obviously he 


must be an individual with ability 


e such responsibility, execu 


tive ability to get things done, and 


one in whom all plant personnel has 
conhdence. 

Secondly, the plant employees should 
led in and their active codpera 
The 
in-plant civil-defense program to their 
the 


be cal 
tion sought. importance of the 
personal safety, to the safety of 
plant, to production, and to the safety 


of the Nation should be explained and 


the importance of individual coépera 
tion emphasized. 
The 


introduced and it should be made clear 


defense codrdinator should be 


that he has the authority to speak for 


management and to take such steps 


for civil defense as he deems neces 


sary, no matter how 


<< > 
drastic they may seem. 
Thirdly, coéperation 


at 


Dy 
should be sought °. 
with local 


the outset 


civil-defense authori 
Their 


provide invaluable guidance. Moreover, 


ties. pooled information may 


if the program for the industrial instal 


lation and its worker population is tied 


in with the community or area pro 


standardization of equipment 


gram, 


will be possible and joint planning will 


insure effective warning dissemination 


and provision for mutual aid in an 


emergency 


Make a Survey 


Fourthly, a survey should be made 


of buildings, sites, adjacent structures, 


and the like as a basis for locating and 
removing wartime hazards, indicating 
as, and developing 
| 


ind 


suitable shelter are 


m based on actual needs 


tion of existing facilities. 


suggested that such a survey be 
lly qualified persons, 


casualty in 


made technica 


such as representatives of 


surance underwriters, fire inspectors, or 


neers. If the survey is made 


technical guidance, the use of 


building report forms, such as 


secured from underwriters or 


inspectors, should be used. 


lant defense coordinator, 


the survey report, as an 


should select and up 


control center as a_ focal 


intelligence and command 


point 
Here all reports are received, requests 
for assistance evaluated, strategy deter 


mined, and orders issued. The control 


center should be linked to every area 


of the plant. The existing telephone 
system is usually adequate, but a mes 


senger service should be organized for 





It has now been established that Soviet Russia, in the 
event of war, has the means to deliver what could be 
a knockout blow to our critical industrial installations. 


stand-by service if the system should 


fail. 


Keep Lines Open 

Arrangements should be made with 
the local telephone company for spe 
cial lines to be kept open in an emer 
gency so that the control center is in 
contact with neighboring plants and 
the local civil-defense organization. It 
should ‘be located in a shelter area, as 
central as possible, and an alternate con 
trol center in another area should be 
prepared for use in case the regular 
center 1s put out of action. Equipment 
should include maps of the plant, a 
warning device, and all necessary com 
The 
to the 


munication equipment. defense 


coordinator should go control 
center at the first warning of an emer 
gency. 


Che 


ordinator is to plan his protection pro 


immediate program ol the co 


gram, select his personnel, train them, 


and to drill the whole plant until the 


self-protection program works smoothly 


Personnel should be selected with 


care as the brunt of the protection pro 


will fall on the disaster crews. 


ynsideration 


ram 


Cx should be given as to 


whether experience nts personnel to 


specific tasks and whether normal 


luties can be interrupted safely. Hold 


key civil-defense positions out 


plant by plant personnel 


should be discouraged so as not to in 
Deputy 


should be 


fere with plant assignment 


ter 


linators and assistants 


ippointed as necessary to cover every 


shift 


Select Wardens 


Wardens should be selected and ap 


pointed to the warden service under 


the immediate direction of the plant 
warden chief. Primarily concerned with 
safeguarding life and property, their 
major duty before an emergency is 
teaching; during an emergency, con 
ducting people to safety; and after the 
emergency, restoring order. They must 
have a working knowledge of the 
whole self protection program and be 
prepared to jump in and take hold 
wherever a snag develops. Wardens’ 
includes helmets, 


flashlights, 


equipment insignia, 


whistles, gloves, first-aid 


kits, and gas masks. 
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Plant police serve under direction of 
a plant police chief with the respon- 
sibility for maintaining order and dis- 
cipline, safeguarding people and prop- 
erty, and directing traffic within the 
facility property. The number of police, 
like the number of wardens, depends 
on the size and complexity of the 
plant. Equipment includes insignia or 
uniforms, whistles, protective clothing 
for bad weather, and flashlights. 


Health Services 
The health 


rection of a plant health director. This 


services are under di 
is an important job which may have 
to be done under difficulties because 
of the scarcity of professional people 
trained in the health fields. The health 
director is responsible for organizing 
and fitting out the first-aid and 
stretcher teams, and he must be pre 
pared to handle casualties from both 
industrial hazards and atomic, biologi- 
cal, and chemical warfare. Fortunately, 
most plants have some health and first 
aid facilities and a supply stock pile to 
serve as a starting point. 

The plant engineering chief and his 
crews are concerned with maintenance 
and repair, demolition and clearance, 
decontamination, and rescue occasioned 
by demolition. Most of his crew mem- 
bers must be specialists or well trained 
in the preémergency training program. 
usual con- 


Equipment includes the 


struction and demolition tools. 


Welfare Director 


The plant welfare director and his 


staff are concerned with emergency 
feeding, emergency transportation, reg- 
and information, 


istration emergency 


financial assistance, and_ individual 
counseling. Some industrial welfare ex 
perience or 


preemergency training ts 


advisable. Existing industrial welfare 


or related services in the plant may 


well serve as a base of the welfare di 
rector’s program. The matter of sup 
plies and equipment is variable and 
should be worked out with the coérdi 
nator. 

The plant fire chief is responsible 
with his highly specialized and trained 
crews for hre prevention, fire fighting, 
fire inspection, rescue from fires, and 


liaison with the local fire department. 
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He has the advantage of the fact that 
most plants have fire-fighting equip 
ment and trained personnel. He has the 
responsibility for training auxiliary 
firemen and for the strategic location 
of portable fire-fighting equipment. 
The defense coérdinator, his protec- 
tive services set up, IS ready to con 
sider the matter of drills in alerts. This 
means he must have an adequate warn 
ing system. In many instances the ex 
isting public-address system can be 
used, but warning de 
vices such as sirens or 
whistles may have to 
be installed, with prop 
er precautions against 


Shelters for personnel should be pre 


power failure. 


pared and designated with the aid of 
the building survey report and techni 
cal experts. Some plants have existing 
areas which provide adequate shelter, 
some have areas which can be con 
verted into good shelters, and some are 
faced with the necessity of preparing 


shelter structures. 


European Experience 


European experience in wartime 
bombing of industrial installations in 
dicates that the type of suitable shelter 
depends among other things on the 
type of warning system employed, the 
time likely to be available between 
warning and evacuation, the evacua 
tion plan, nature of existing buildings, 
nature of the subsoil water level, na 
ture of the natural terrain, and the 
like. 

Some European industrial plants re 
port that shelters prepared in separate 
shelter structures away from the plant 
buildings were more satisfactory, but 
others prefer shelters in plant base 
ments in existing buildings. Worker 
opinions are divided, but labor and 
management are agreed that shelters 
are necessary for morale and for actual 
safety. 

There is no substitute for drill un 
der simulated emergency conditions in 
perfecting the plant protection pro 
gram. Burrs, snags, and initial confu 
sion will usually develop. After a drill 
or two, most of these will smooth out. 
Everybody will begin to know what he 


is supposed to do and will do it. 


The detense codrdinator, his drills 
under way and his program organized, 
can take stock and ask himself such 


questions as: 


Questions 

Have all possible hazards been re 
moved? 

Have I appointed some one with the 
sole responsibility to see that essential 
records are safély dispersed and stored? 


plan or 


Has this person prepared a 
stored the records? 

Am I prepared to deal with dan 
gerous radiation detection after an 
atomic-bomb burst? 

Have I arranged for mutual aid with 
neighboring plants and the local civil 
defense organization? 

Have I arranged the most effective 
evacuation plan? 

Have I conferred with my protective 
services chiefs to see if they have made 
the best utilization of existing equip 
ment? 

And, finally, has management taken 
adequate steps to insure continuity of 
management through actual physical 
dispersal of officials and rotation of 


duties; has taken ade 


management 
quate steps to insure continuity of pro 
duction by preparations to assume sup 


and transportation 


ply, distribution, 
services ordinarily performed by non 
plant facilities which may be crippled 
or destroyed in an emergency? 


With 


answered satisfactorily and the whole 


these and related questions 


plant self-protection-minded, the de 


fense codrdinator with a determination 
not to relax vigilance, can find satis 
faction in the knowledge that the best 
way to cope with disaster is to be thor 


oughly prepared to meet it. 


Technical Booklet 
The Federal Civil Defense 
tration has prepared a technical book 


Adminis 


let, “Civil Defense in Industry and In 
stitutions,” specifically for use in or 
ganizing and administering a civil 
defense self-protection program for the 
Nation’s industrial plants and other 
institutions, It is available through your 
local or State Civil Defense organiza 
tion, or through the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington 25, D. C. 
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JAMES LAWRENCE WALSH 


Born May 6, 1885 > Died June 11, 1952 


Vm American Ordnance Association announces with profound 


sorrow the death of its distinguished president, Colonel James L. 


Walsh, at Washington, District of Columbia, on June 11, 1952. 
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He Worked for Peace 


Tae dominant theme throughout the life and work of Colonel Walsh 
was often expressed in his own words, ‘‘Working for Peace.’’ This 
spirit characterized his zeal when he helped to organize the Ordnance 
Association in 1919. When, in the following year, he established the 
Association's journal, then called Army Orpnance, and until his 
death, June 11, 1952, in Washington, D. C., the same ideal inspired 
him, especially as president of the Association—an office he filled with 
distinction since 1947. 

A native of Boston, Mass., Colonel Walsh was graduated from the 
United States Military Academy in 1909. He served in the Ordnance 
Department of the Army during the First World War as assistant to 
Maj. Gen. William Crozier and later as assistant to Maj. Gen. C. C. 
Williams. Under their tutelage he became first secretary of the Army 
Ordnance Association and first editor of this journal 

When he retired from active military service in 1923 to join the 
Bankers Trust Company, New York, he became a member of the 
Association's Board of Directors, serving in this capacity until his 
death. Following his retirement from banking and industry in 1947 
he was elected to the presidency of the Association which he had 
helped to found. In this capacity he gave voluntarily and unstintingly 
of his talents to the progress of our national defense 

He served as chief of the New York Ordnance District from 1923 to 
1932; as chairman of the Production Committee, American Society of 
Mechanical Engineers, 1939 to 1945; and as vice-chairman of the 
National Technological Advisory Commission, 1940 to 1946 

He was awarded the Distinguished Service Medal for his service in 
the First World War. In 1941 he was awarded the Ordnance Associa- 
tion's Crozier Gold Medal for outstanding service to the cause of 
industrial preparedness. 

Jovial, kindly, brilliant of mind, and ceaseless in energy, Colonel 
Walsh was known and admired throughout the entire Ordnance fra- 
ternity. His wide acquaintance among the military services—Army, 
Navy, and Air—and his countless friendships in science and industry 
endeared him to all his associates among whom the great worth of 
his patriotic contribution to the security of our country will remain 
an inspiration. The Ordnance Association which he served so long 
and so well mourns with a deep sense of loss the passing away of its 
president. 

To members of his family the Association offers heartfelt condo- 
lences. To all at National Headquarters of the Association, who through 
the years held him in sincere affection, his example ever will be a 
guiding light. In truth he worked fervently for the Ordnance Associa- 
tion's ideals—to keep America strong for peace—peace for our country 
and for all mankind. 
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Month by Month: Highlights 


of the National Defense 











Floberg on Carriers 

“Time is standing still for us if we 
do not keep a steady flow of modern 
equipment into the fleet.” 

Addressing a Navy League luncheon 
in Washington, John F. Floberg, As 
sistant Secretary of the Navy for Air, 
called for big aircraft carriers of the 
Forrestat class as necessary tor the 
accomplishment of our Navy's primary 
mission. While favoring the principle 
ot economy in government, he ex 
pressed his belief that first things come 
first. 


“I fail to see,” he said, “how we 
as a nation can logically under 
take a program of investing bil 
bases 


ligns of dollars in overseas 


and overseas-based forces and then 


hesitate to invest a relatively sma 
fraction of those billions in the in 
struments most esse ntial for mak 
ing those bases tenable and those 


jorces supportable 


Mr. Floberg expressed the view that 
ten Forrestac<lass carriers are ur 
gently needed, and he doubted whether 
the Nation could afford to build them 
at as slow a rate as one a year. 

“What the decision must be,” he de 
clared, “is just as inexorable as the 
fact that control of the sea has always 
been inseparably dependent upon the 
mounting of the weapon of the day 
on a ship. This principle has persisted 
through the eras of the ramming prow, 
smooth 


the sword, the musket, the 


large-caliber naval 


rifle, and the propeller-driven 


bore cannon, the 


aircraft. 


“Now we are at the point of not 


merely the jet aircraft but of an in 


creasingly higher performance jet alr 


craft, and the fact is absolutely cer 


tain that whoever controls the air over 


the sea is going to control the sea it 
self 

“The question is not one of a ‘super 
he con 


carrier, a term which I abhor,” 


recognition ot 


tinued, “but simply a 


the fact that in the second half of the 


twentieth century the orderly develop 


100 


ment of our Nation's capability for de 
fense depends on its ability to operate 
the most modern aircraft on a ship as 
close as is necessary to the enemy's 
shore line to permit the Navy to per 
form its primary mission. 

“The Navy must be able to put into 
the air such aircraft as are necessary 
to insure that no enemy plane, surface 
ship, or submarine can threaten to 
drive our shipping from the seas and 
at the same time such aircraft as can, 
together with other naval forces, drive 
enemy shipping from the seas regard 
less of the equipment which the enemy 


uses to defend it.” 


Mr. Floberg cited the fact that a 
modern jet fighter on the catapult 
fifteen to 
rty barrels of fuel and that her 


ts loaded with from 


fuel-loaded wing-tip tanks weigh 


half a ton apiece. 


One of our carrier-based jet fighters 
has more weight in its fuel alone than 
the total empty weight of the F4F with 
which we started the war, and either 
of these fighters carries more weight 
in fuel and armament alone than the 
empty weight of any of the torpedo 
planes or dive bombers with which we 
started the war 


evolution of aircraft types 


The 


throws great demands on carriers. The 


Nation needs, and should have, new, 


up-to-the-minute, big carriers. 


Idle Machine Tools 


Authority to allocate all idle military 


owned machine tools, as well as other 


idle production equipment, and to 


maintain the central inventory of such 


equipment has been transferred by the 
Department of Defense to the Na 
Authority, Depart 


tional Production 


announced 


Fowler, NPA 
Small, Chair 


ment of Commerce, it was 
recently by Henry H. 


and J. D. 


Munitions Board. 


Administrator, 
man of the 
Commenting on the action, Mr. 


that “this transfer of au 


National Production Au 


, 
Small said 


thority to the 


thority, so as to enable that administra 
tion to specify the ultimate use of idle 
military-owned equipment, will, in my 
opinion, be an important step toward 
relieving the production  difhculties 
which our contractors are now experi 
encing.” 


The Production Equipment Cen 
tral Inventory 


lished by the Munitions Board in 


Group was estab 


1951 as a central location where 


the departmental reserve machine 
were maintained. 


tool inventories 


The 


group was to provide a central location 


purpose in establishing the 
for defense contractors for a quick de 


termination of whether needed ma 


chine tools were available trom Army, 
Navy, or Air Force storage betore ap 
plying for the procurement of new 
tool 

The scope of the Central Inventory 
Group has been expanded until, at the 
present time, it is required that all 
military-owned idle production equip 
ment be listed with this group. 

There remain in the inventory sev 
eral thousand semispecial types which 
are capable of performing many of the 
operations required by military con 
tractors and defense-supporting indus 


tries. 


Mountain to Mohammed 
\ mobile ordnance exhibit, designed 
Navy 


small-business interest in the 


by the Bureau of Ordnance to 


stimulate 
manufacturing of ordnance equipment, 


is NOW on a nationwide tour. 


Each of the 48 States will be visited 
trip. 4/l 


population 


during the 14,000-m1le 


cities of over j00 ,0O0O 


will have an opportunity to vieu 

fhe unique exh 
Officers and members of the various 
Posts and Chapters of the American 
Ordnance Association have offered their 
codperation in furthering the purposes 
and exhibit are 


for which the tour 


de signed. 
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Our Army after 177 Years 


An Editorial 


N June 14, 1952, the United States Army marked its 
177th birthday. The Nation can take pride in two 

facts about this anniversary: (1) Our Army is the oldest of 
our armed forces, and (2) our Army is the only element of 
the armed forces that has existed continuously on an active 
status from the Revolutionary War to the present day. (Sad 
to relate, our Navy and Marine Corps, established in Novem 
December of 1775, were disbanded following the 
War 


Since its founding on June 14, 1775, 


ber and 


Revolutionary and reéstablished several years later.) 
there has always been 
a United States Army. 

The national and world picture today is very drab, in 
deed. There are many disappointments, frustrations,- and 


The 


exasperating stalemate in Korea and Soviet Russia’s angry 


failures associated with our national-defense program. 
efforts to sabotage free-world unity have brought about a 


situation fraught with uneasiness and foreboding. 


Reasons for Confidence 


Yet there are many solid reasons for hope and confidence. 
Our Nation has experienced many dark hours before—and 
triumphed over them. In an era of change and uncertainty, 
it will do all of us good to review briefly our Army's long 
and distinguished record of service to the cause ot American 
freedom. 

Our Army was established in 1775. This was a whole year 
before the most famous date in American history—July 4, 
1776, when the Continental Congress declared our inde 
pendence of British rule. Our armed forces were formed, in 
other words, before we became a free nation. Our Army 
is actually older than the United States itself. 

On June 14, 1775, after much debate, the Congress voted 
to establish ten rifle companies “to join the Army near Bos 
ton, to be there employed as light infantry, under the com 
mand of the chief officer of that Army.” It was specified that 
six of these companies would come from Pennsylvania, two 
from Maryland, and two from Virginia. 

The next day, June 15th, George Washington was named 
the newly formed Continental 


Commander in Chief of 


Army. A week later he set out for Boston. On July 3, 1775, 
he took command of his new Army, composed partly of the 
new regulars and partly of militia units. 

From that day to this, our Army has varied greatly in 
size—valor being the only surviving constant. In times of 
great national peril our Army has suddenly mushroomed 
to as many as eight million. In times of great public lassitude 
(usually in periods following victory) our Army has just as 
quickly been permitted to shrivel in size to less than one 
modern company of soldiers! 

The public has a short memory. Lacking historical per 
spective, it is fickle. Thus the pendulum of popular interest 


in the national defense has swung from feast to famine, 
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from formidable strength to supine weakness, from thou 
sands of big battalions to none at all. If you think this an 
exaggeration, compare our Army of eight million in 1945 


with our Army in 1947—twenty-one months later—of one 
million. 

An even more shocking example of shortsightedness ox 
curred in the Colonial era. Our Continental Army achieved 
a maximum strength of 35,000. Soon after the defeat of 
Cornwallis at Yorktown in 1781 and Great Britian’s recog 
nition of the independence of the Colonies, the Continental 
Congress disbanded most of the Army, authorizing only a 
force of eighty men—‘“twenty-five to guard the stores at 
Fort Pitt and fifty-five to guard the stores at West Point.” 

These eighty men are important in our Army’s history. 
Without them we could not say that our Army has served 
without a break since 1775. Some of these men belonged to a 
unit that still exists today. This was the company raised by 
Alexander Hamilton which was retained after the Revolu 
tion as a Regular Army unit. That unit today is Battery D, 
sth Field Artillery Battalion, now serving in Europe as part 
of the rst Infantry Division. 

Following the Colonial era there began a long record of 
campaigns and wars, some of them merely police actions 
(in fact!), others gigantic world wars. It is an awesome and 
inspiring chronicle from “the shot heard around the world” 


in 1775 to the savage and costly war in Korea in 1952. 


° 
Not until the current conflict in Korea has our Army 


ever been required to fight for a stalemate and not for vic 
tory. Stalemate was not the objective of the long unbroken 
line of brave men whose service and sacrifice are brought 
to mind by Valley Forge and Yorktown, New Orleans, the 
Valley of Mexico, Gettysburg, San Juan Hill, the Marne and 
Chateau-Thierry, Bataan and Corregidor, Oran and Casa 
blanca, Salerno and Anzio, Utah and Omaha Beaches, Leyte 
and Luzon, the Ardennes Forest, and Okinawa 

The Cost in Lives 

il War, 
on the Union side alone took a death toll of about 53,000 
World War Il 


Army casualties alone in Korea to date num 


Our costliest war in human lives, the American Civ 


men greater than deaths in our Army 


and Air Force. 


ber more than 88,000. Of this number, nearly 15,000 have 
made the supreme sacrifice. It is difficult to champion a stale 
mate policy at such a heavy cost in human lives. 

Our Army today is still top-heavy in organization and still 


wasteful of manpower. “Career management” and other 


new devices are costly in time and money. 


The history of the past 177 years is a glorious one, indeed, 


the dominant notes of which are integrity, frugality, thrift, 


discipline, and perseverance. These noble virtues have char 


acterized our Army during its long history. They will be 


the Army’s—and the Nation’s—salvation in the future. 
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Academy 
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e AT LEBANON Three hundred and Before leaving the reservatior 


fifty enthusiastic members of the Phila members had the privilege of reviewn 
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Maj. Ger Ford, Chief of Army Springfield Armory on May 16th 
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tribution of the St. Louis area weapons have been made for the Nation’s 
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IN THE FRIGID ARCTIC.. -- ON THE HOT DESERT SANDS 


ANSUL att-temperature 


FIRE EXTINGUISHING EQUIPMENT 
YOUR BEST PROTECTION 


FOR FLAMMABLE LIQUID, GAS AND ELECTRICAL FIRES 


Ansul Low Temperature Dry Chemical Fire Extinguishers, Models 
LT-4-A and LT-20-A, have been tested and approved for operation at 
65° F. below zero. These same extinguishers will withstand prolonged 
exposure to temperatures ranging up to +160° F. They are rec- 
ommended for use where extreme temperature conditions pre- 
vail . . . where other types of fire extinguishers may be inoper- 
ative or ineffective. 
For flammable liquid fires, Ansul Dry 
Chemical Fire Extinguishers have the great- 
est fire-killing ratings ever attained by hand 
and wheeled portable fire extinguishers . . . 
Based on tests by nationally recognized ap- 
proval agencies. 


MODEL LT-4-A 
ABOVE, CENTER 
MODEL LT-20-A 


NOTE THESE IMPORTANT ANSUL FEATURES .. . 


@ Patented nozzle provides ® Water-tight, corrosion-re- 
most effective stream pat- sistant construction. 


tern. 


@ Easy, on-the-spot recharg- fires. 
ing. (No tools needed.) 


® Safe to use on electrical 


ANSUL “PLUS-FIFTY”® 


@ Low maintenance costs — Dry Chemical is non-tox- 
no annual recharge nec- ic, non-abrasive, non-cor- 


Ansul Wheeled essary. rosive. 
and Stationary Ex F 

tinguishers can be 

provided with spe- 


cial hose to allow 
operation at tem 
en 40°F. lower Ger the facts. See compara- 
an —4 . 
tive effectiveness ratings for 


— various types of approved 


rT fire extinguishers. Write for CH EMICAL COMPANY 


| File No. 694. You will re- 
ceive complete information 


and other valuable data MARINETTE 


Fire Extinguisher Division 


* WISCONSIN 


DISTRIBUTORS 1M ALL PRINCIPAL CITIES IN THE U. S. A., CANADA AND OTHER COUNTRIES 
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addresses were given by Col 
Guion, commanding officer ot 
ld Armory; the Hon. Daniel B 
Mayor of Springfield; and 
\. Codd, executive vice-president ot 
\ssociation. Maj. Gen. E. L. Ford, 
ef of Ordnance of the Army, delivered 
ipal address in whicl 
great contributions mi 
Armory during more than a 
a half. He also described the 
ving made by Army Ordnance 
he present rearmament program 
inguished guests included Comdr 
Fitzpatrick, Maj. Gen. James W 
Col. Jack G. Merrell, Col. Edgar 
Kibler, Jr.. Roy F. Williams, and 
rles H. Granger 
ylenel Payne was reelected chairma! 
board, and Mr. Hope continues in 
is president. Vice-presidents for 
ng year are John H. Chaplin, 
Gallaher, and Mr. Granger 


MacDonnell is secretary 


e AT PITTSBURGH.—The Pittsburgh 
ost joined with the Pittsburgh Chapter 
of the Military Order of the World Wars 
to cosponsor al Armed Forces Day 
Dinner in the William Penn Hotel on 
Mav 16th 
The speaker was Lieut. Gen. Edward 
xoks, command yeneral, Second 
His subject 1 National Se 


ose Job \ msiderable 


e AT WHITE SANDS.—Ninety-tive 
\.0O.A. members from El Paso, Las 
Cruces, and Carlsbad met at White 
Sands Proving Ground, Las Cruces, 

Mex., for the inauguration of the 


(Texas) Chapter of the Lone 


new Chapter received charter 
Maj. R. T. Campbell who repre 
ted the Lone Star Post 
trig. Gen. G. G. Eddy opened 
neeting with a hearty welcome to all 
mbers. Following General Eddy’s 
dress the meeting was turned over to 
Col. H. E. Minton, president-elect of the 
El Paso Chapter, who introduced Major 


Campbell as the principal speaker 


Among the members atten 

meeting were M. S. Derbyshire, Chapter 
vice-president ; C. A. Lindeman, secretary- 
treasurer; John Davis, president of the 
Chamber of Commerce of Las Cruces; 
Capt. A. E. Uehlinger; J. C. Roper; 
F. W. Wood; H. Karsch; Col. Dan R 
Ostrander; Lieut. Col. S. E. Lollis; and 
Lieut. Comdr. M. F. Green 

Continued on page 110 
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This pocket 
size book briefly describes 
and ill tes Clark Products 





Yow are invited to send for it. 


..an ingredient 
for dependable performance 








It is a noteworthy habit of 
machines equipped with Clark 
transmission-axle units to do 
a good, efficient job— 
consistently, dependably. 
That fact has led quite a 
number of leading 
manufacturers of 

heavy duty indus- 

trial equipment to 

call CLARK into con- 
sultation—to design a 
special driving unit for 

a new machine or for 
redesign of an old one. 


There is this to be said for the 
results: the machines have been 
uniformly successful—so much so as to establish 


the Clark Drive Unit as an ingredient for 
dependable performance. 


Working with CLARK may appeal to you, also— 
as strictly “good business.” 


PRODUCTS OF CLARK — TRANSMISSIONS + AXLES + AXLE HOUSINGS 


* TRACTOR DRIVE UNITS «+ FORK TRUCKS 
AND TRACTORS + POWERED HAND TRUCKS + GEARS AND FORGINGS «+ ELECTRIC STEEL CASTINGS 
CLARK EQUIPMENT COMPANY .« BUCHANAN, MICHIGAN 


Other Plants: RATTLE CREEK and JACKSON, MICHIGAN 
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0; INTEREST to all segments of the 
aircraft industry is the fact that the 
Continental R-975, as redesigned 
for helicopter use, is now in pro- 
duction at C.A.E., for such craft as 
the Piasecki HUP | and HUP Il and 
the Kaman HOK. 

The completeness with which 
this air-cooled radial, rated at 525 
h.p., has met the helicopter’s high 
performance standards, suggests 
its choice for other exacting appli- 
cations as well. It has special 
significance for manufacturers of 
conventional planes. 

It offers them a power plant with 
an extra margin of stamina,—a mar- 
gin proved by performance under 
conditions far more severe than 
are imposed on the engine of an 
airplane of fixed-wing type. 


AIR-COOLED 
RADIAL 








ON THE WAY... 
GAS TURBINE POWER 


INTERMEDIATE AIRCRAFT 


C.A.E. is planning production of 
the Conti 1-Turb Family of 
ges turbines. These advanced power 
plants comprise four basic types — 
jet power, shaft power, ducted fan 
and air compressor —and range from 
200 te 1,000 h.p. Tests forecast 
their wide utility, not only in civilian 
end military aircraft of medium 
power, but in numerous other appli- 
cations, some obvious and others 
unconventional. We invite inquiries 
from manufacturers or individuals 
having specific uses in mind. 











There are employment opportunities for engineers and others desiring to make a 
career in the field of small turbines for commercial and military use. Write giving 


your background and the type of work desired. 


eToleme Vacte}, feltll, By W's mm) a6 lela mar Pa tie ticy.\, | 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 


Association Affairs 





Just prior to the meeting, Chapter 
members were conducted on a tour of the 
proving ground and witnessed the firing 


of a guided missile 


e AT LANSING.—The Lansing Chapter 
of the Michigan Post convened in_ the 
Oldsmobile Auditorium on April 22nd. A 
‘ial feature of the meeting was an 
address by Lieut. Col. Thomas A. Rice, 
public-relations officer of the Detroit 
Ordnance District, who had just re 
turned from a 17,000-mile tour of Ord 
installations in Alaska, Japan, and 


Accompanying him were seven press 
representatives who also spoke briefly at 
the meeting They included Leonard 
Westrate, Detroit editor of Chilton Pub 
lications; Stanley H. Brams, chief corre 

nt, Detroit editorial bureau of 
Week; Norman Nicholson of 
United Press Associatior John 
mard, Detroit editor of Newsweek 
rine; Siler Freeman, automobile 
of the Detroit Tim and Carlisle 

r and Kenneth West of the Lansing 

ry / 

presiding officer, L. F. Carlson, 
Chapter president, also intro 
F. Wolfram, vice-president of 
Motors Corporation and general 
nager of the Oldsmobile Division, who 
livered the feature address of the meet- 
yr on the subject, “Producing for Peace 
for War.” Mr. Wolfram's illustrated 
howed the Oldsmobile approach to 
ose plant operation. His address 
shed in full beginning on page 73 

this issue of ORDNANCE 

he meeting concluded with the 
of a Navy film on the r 


eal War 


AT CINCINNATL—As a result of 
t elections, the following officers of 
incinnati Post will serve for a term 
» years: Harold R. LeBlond presi 

Peter E Rentschler, first vice 
Henry V. Heuser, vice-presi 


rhe new board of directors includes 

Robert S. Gruver, E. Webster Harrison, 

LeBlond, Homer E. Lunken, David 

Meeker, E. A. Muller, Frederick \ 

Harvey ( Knowles John D 

Louis Polk, Mr. Rentschler, 

Harry S. Robinson. National Coun 
mber $ I Coombe 

| Winningstad has been assigned 

deputy chief of the Cincinnati Ord 

nance District. His last assignment’ was 

Ordnance Officer of the Eighth Army in 

Korea, with his duty in Korea and Japan 

covering almost six years 
Mr. Polk, retiring president, cited the 
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PLEASE MAKE 
MY DADDY 
WELL 


~ 


. fy 
Mom says he is not in Korea any more. So I thought . 4 

he would come home to us. But now Mom says he is in a _—— 

Navy hospital and he needs blood to get well. I wanted . 

to help, but they can’t take my blood till I am 18. Please 

give my Dad some blood so he will come home to us ARMED FORCES 

soon.” 
Our Armed Forces require 300,000 pints of blood every BLOOD DONOR PROGRAM 

month to save the lives of wounded men in hospitals in 

Korea, Japan and the U. S., and to rebuild reserves that 

could be wiped out in a single national disaster. The need 

has never been greater. Make your appointment for a CALL YOUR 


blood donation today. And keep it for the sake of thou- RED CROSS TO DAY! 


sands of men whose lives still depend upon you. 














WHAT HAPPENED TO THAT PINT OF BLOOD YOU WERE GOING TO GIVE? 
4 
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growth of the Post from 1,754 ind 
and 39 company members of 
1950, to 2,101 individual and 67 co 
berships on January 31, 1952 
ts national rank has improved from 
to fifth place among all Associa 
Posts. Mr ’olk will continue to 


e Post on the new board of di 


e AT ROCK ISLAND.—Co! 

Jarrett, curator of ordnance at tl 
Proving Ground, Md., was the 
speaker at the annual 

Quad Cities-lowa Post folk 
ner im_ the Rock _ Islat 
restaurant, April 25, 1952 
Col. W. W. Warner, commanding of 
cer of the Rock Island Arsenal, greeted 
the guests at the meeting and outlined 
some of the newer activities of the arsenal 
including the Management School. Fol 
f \ lowing his address, Colonel Jarrett par 
NATIONAL has a background ch Bs 


discussion of his 


of over eight decades 
in producing quality malleable, di ities ial 
heat-treated malleable and steel __ otowmng Weissenburger, Post 
; det S. Mumford 
castings— ideal materials for Moline, J 
economy and dependability 
in manufacturing automotive, 
agricultural and 


other equipment. itd - e¢ AT WASHINGTON. 


rl 


NATIONAL's unparalleled experience — 


coupled with a continuing metallurgical research program, B ae 


gton, D 


rigorous quality control standards, 
and completely mechanized foundries 


in strategically located cities — is at your disposal. 


Sales offices and engineering facilities 


are located at all five plants listed below. 


SEE A 16mm technicolor film. Narrated by Brow! rca eer 
Edwin C. Hill, this 27-minute film tells how : ee ee woe wee 
malleable iron is made... tested... shy ler« soeapennle a e ice. M “4 , 
used . . . how its production economy, rests SENG, ey Se wee 
ductility, machinability, toughness - = ” nged by Mr. Browne. With his 
will give you a better finished product. ranhe Post bas estabiiened an enviatl 
Available for group showings. 6017 ened iar - 

Vays a teature of the am 


PLANTS LOCATED IN ola Pts Age cities 82% 


vere elected 


Sharon, Pa., Cleveland 6, Ohio, President, Col 
Indianapolis 6, Ind., Melrose Park, Ill., ing resident 
and Chicago 50, Ill. nd vice-president, W hmor 
secretary-treasurer James Sears an 
MATIONAL MALLEABLE and STEEL CASTINGS COMPANY <3 ine cur ae Re 


George Englemann, T. McCloske N 
CLEVELAND 6, OHIO cay tea 
Arbuthnot, and A. H. Hobelmanr 
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AIRCRAFT ROCKETS and WHEELS, BRAKES, HUBS and DRUMS SHELLS and 
ENGINE PARTS OTHER PROJECTILES FOR ALL MILITARY VEHICLES SHELL CASINGS 


(Also Electric Brakes, Brake Power Equipment, Power Chambers and Valves for All Militory Vehicles) 











FABRICATED ALLOYS 


A Cost-saving method 
to inquire for...or order... 
PIT TYPE FURNACE STACKING BASKETS 


A” O'R OUTSIDE SHELL 
p STACKING WWOS 


4mtoo 





Data atQ'o 
MAK, TEMP. 
MAK LOAD 
NATURE LOAD 


SPECIAL FEATURE 


ners: OETA *x 
= “ome 
WIRE MESH INSERT NOT INCLUDED aac 


Rolock standardized type, fully fabricated - welded alloy baskets 
are handled as a group, nesting in a pick-up sling. The principal 
design feature is in the very high live-dead load ratio ... one 
answer to greater service life. 

Usual construction employs a fabricated grid (see drawing) but 
wire mesh, as shown above, may be used. Assemblies to fit standard 
or existing vertical furnaces can be supplied to your specifications. 
Use the drawing for quotes or orders. 

SEND FOR FULLY ILLUSTRATED CATALOG 
Qffce: in: PHILADELPHIA + CLEVELAND + DETROIT + HOUSTON + CHICAGO + ST. LOUIS + LOS ANGELES + MINNEAPOLIS « PITTSBURGH 


ROLOCK INC. * 1356 KINGS HIGHWAY, FAIRFIELD, CONN 


for better work 
Easier Operation,, Lower Cost 
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OUR ATOMIC WEAPONS 


\merica must maintain its leadership 
in the field of ideas. I know our sister 
services join the Army in that belief. ! 
am proud of the way in which our sister 
services have used atomic energy to help 
them perform their missions; at the same 
time, [ feel it essential that the public 
should know what the Army has done to 
develop and utilize this energy in prepar 
ing for defense of the free world 

In its quest for greater firepower, the 

my turned quite naturally to seek 

omic weapons fashioned for use against 

nemy on the battlefield. But recogniz- 

ing the need for such weapons and build 
ing them were two different things 

rhe first atomic bomb was clearly a 
strategic weapon designed to shatter such 
targets as enemy industrial complexes 
And in 1945 there was considerable doubt 
whether it could be adapted in a suitable 
form and size for tactical purposes. For- 
tunately, the Atomic Energy Commission, 
working in close concert with the armed 
forces, soon dispelled this doubt. Today 

have a tactical atomic bomb that can 
he used against enemy forces in the field 
Atomic Artillery 

In addition we have developed or are 
developing other atomic weapons to assist 
the soldier. We have the prototype of an 
atomic gun and are training “atomic 
artillerymen” to use it. This newly de- 
veloped atomic gun can give the ground 
commander tremendous firepower at his 
fingertips and directly under his control 
Like conventional artillery, it would be 
especially effective in defending against 
attacking ground forces obliged to mass 
and expose themselves in an assault 

Unlike an air-delivered atomic weapon 
the atomic gun can function in all kinds 
of weather, night or day. It is essentially 
an artillery piece—but with immeasurably 
greater power than any artillery hitherto 
known 

Carried on a platform suspended be- 
tween two engine cabs at front and rear, 
this highly mobile atomic weapon can 
travel at a speed of about thirty-five miles 
per hour on highways. Weighing abcut 
seventy-five tons, it can cross bridges 
which Army engineers are already trained 
to build for present heavy divisional 
equipment. It can travel across country 
and will fit into a landing ship designed 
for amphibious operations. It can fire 
with accuracy comparable to conven- 
tional artillery, and tests indicate it is 
much more accurate at long ranges 

In short, the atomic gun can, with the 
sureness of the traditional field-artillery 
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A RED RING SOUND TEST 
is the Quickest Way to Screen Out 


FAUCTY GEARS 





When oa set of gears runs quietly and smoothly you can 
OK them for assembly with the assurance they will function 
properly in service. Such a test under varying speeds can be 
made easily and quickly by the average shop man. 


If the sound test reveals objectionable noise the faulty 
gears are immediately routed back for correction. You 
won't waste time and expense by assembling them. 


When you have a set of gears in the Sound Tester you 
can also check tooth bearing. Just use marking compound 
on one and observe its transfer to the mating gear. When 
the sound test reveals a nicked tooth thes nick may be 
removed by a pencil grinder while the gear is still in the 
sound testing machine. 


Special sound testing machines cre available to meet 
individual requirements. 




















For More Detailed 
+ Description and 
Specifications 
> Write for 
SPUR AND HELICAL ‘ BULLETIN ST49-9 


GEAR SPECIALISTS 











IGINATORS OF ROTARY SHAVING 
ANC ELLIPTOID TOOTH FORM 


<= NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN DETROIT 13, MICHIGAN 


BA WORLD'S LARGEST PRODUCEQ OF GEAR SHAVING EQUIPMENT 


Ss 
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RIGID GOVERNMENT 


TUBING REQUIREMENTS 


Deal with the Specialist among Specialists 


Stainless Tubing Size and Thickness 
%* O.D. to 3” 0.0 

028 to .095 woll 

Carbon Steel Tubing 

%" O.D. to 5%" O.D. 

-028 to .260 wall 


THE STANDARD TUBE CO. 


Detroit 2, \s*™* 


Michigan 


Welded Tub; 
e ubing Fabricated Parts 
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piece, hit its target under any weather 
nditions and give ground troops the 
kind f devastating close support never 


before available in warfare 


Guided Missiles 

lo propel atomic projectiles still farther 

weapons to hit ground targets—in 

to provide atomic artillery that 

far outrange our atomic guns—we are 

loping guided missiles and rockets to 

receive atomic warheads. We have been 

ming guided-missile and rocket units 

some time, and we are increasing the 
scope © is training program 

developments, these are 

are most encouraging 

st emphatically no reason 

ney Most of the atomic 

Army use are weapons of 

future. But while your Army thinks 

e future it must be prepared to fight 

present. We have no desire to 

ourselves as Hitler deluded the 

German people with his rash promises 

about Germar secret weapons.” These 

weapons eventually appeared in the 

V-1 and V-2 flying bombs—but 

+} 


) assist materially ve Germat 


fighting witl less advanced 


is no indicati 
of the futur: 
ntinuing need for 
hat would elim 


1 exists onl 


Although it is too early to forese« 


ultimate effects which atomic weapons 
will have on ground warfare, certain in 
fluences are already apparent. It is clear 
for instance, that the threat of atomic 
veapons in future ground warfare will 
necessitate much greater dispersion of 
attacking and cde fending forces 

Great concentrations of troops and ma 
teriel, such as occurred in the Normandy 
invasion, would assuredly invite atomic at 
tack. In fact, tactics in an atomic war 
may include attempts to force an enemy 

concentrate so that he will present a 


remunerative target for an atomic weapor 


Favor the Defender 

Meanwhile, other things being equal 
itomic weapons could favor a defender 
ho had the opportunity to build strong 

dispersed defensive positions, par 
ticularly below the ground’s surface 

Compulsory dispersion of ground units 
to present unprofitable targets for atomic 
weapons would bring problems of control 
and communication. Dispersion of combat 
units and supply forces make both more 
vulnerable to guerrilla attacks from enemy 
partisans. Troop organization to meet this 
type of warfare might take the form of 
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Whether you need steel fabricated to 
order, or end products of steel, there’s a 
good reason why you get a better prod 
uct at less cost when you work with this 
team of steel specialists 

For the members of this team repre 
sent the member companies of Barium, 
the steel producer that ranks first in di 
versity making more kinds of fabri- 
cated steel articles and end products 
than any other steel company 

This means that Barium has more 
specialized skills in more phases of steel 
making and fabricating to apply to you 
order. You get the benefit of experts, 
using the best and most economical 
methods to solve any problem your or- 
der presents. Barium can take advantage 
of geographical locations and produc- 


so.Ts STEEL PLATE 
Bayonne Be Central tron and 
Corporatio Stee! Company 


HEAVY FLAT OIE 


OROP FORGINGS FORGINGS 


industriat Forge 
and Steel, inc 


Globe Forge. inc 
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How their coordination brings you better steel and steel products 


PIG (RON 


Chester Blast Furnace 





tion facilities of any of its member com 
panies and dovetail their operations to 
produce the best product for you at the 
lowest possible cost. 

And your order is handled enttrely 
within the Barium family. There's no 
sub-contracting. You get unit respon 
sibility on quality (controlled by 
Barium from blast furnace to end 
product) and on deliveries (no “out 
siders” to cause delays) 

Let Barium’s diversified engineering 
research and development skills serve 
your steel needs... just as they serve the 
vital requirements of the Armed Services 
and American industry, today as in 
World War II. Address your inquiry to 
Barium Steel Corporation at 25 Broad 
Street, New York City 





CRANES AND HOISTS METAL GTAMPINGS 





SOLTS Ano wUTS 


Clyde tron Works, Im Cuyahoga Spring Company Ere Bolt and Nut Company Geometric Stamping Company 


STRUCTURAL SHAPES AND 
ATIOns 


MARINE DIESEL AND 

GASOLINE EN 

Kermath Manufacturing Company 
Kermath Limited (Canada 


AIRCRAFT ENGINES AND 


PRECISION ASSEMBLIES BARGES ANO TUGS 








Proems Bridge Company Wiley Manufacturing 
Poems tron and Steel Company Compery 


Jacobs Aucraft 
Engine Company 
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small but heavily armed and _self-con- 
tained units 

lo cope with guerrilla attacks—such as 
we encountered in Korea—soldiers of the 
so-called rear echelon would have to be 
trained and equipped to defend themselves 


to an even greater extent than in the 


Sy 
fr= 
= oo 


a eee » s*\. 


past 


Choosing the Target 

The availability of tactical atomic 
weapons would place high premium on 
alert combat intelligence agencies. Many 





appropriate targets such as troops massing 
in the open for an attack, a river crossing, 
or an amphibious landing would be ficet- 
ing in nature Aggressive patrolling, 
skillful and speedy interrogation of enemy 
prisoners, and the intelligent use of under- 
cover agents would help identify and 
evaluate these targets in time to engage 
them with atomic weapons 

I have mentioned these concepts in 
general terms to give some indication of 
the thought your Army is giving to its 
role if a general war should ever come 
in the atomic age. Our doctrine is, of 
necessity, flexible and varies as new tech- 
nical developments and weapons appear 
But we are evolving this doctrine and 
publishing it in manuals, consistent with 
security consideration, to keep our soldiers 
abreast of atomic developments and to 
accustom them to including atomic weap 
ons in their tactical thinking 

Nor are we restricting our training in 
atomic weapons to the publication of 
manuals. For some time we have been 
sending Army officers and Army civilian 


specialists to a joint service school at 


Sandia Base, N. Mex., where they study 
the characteristics and use of atomic 
weapons. We are introducing courses in 


atomic warfare in all Army schools 


a 
w from the most basic to the most advanced 
over them These courses include the solution of 
4 7 @ actual combat problems involving the use 


of atomic weapons. We intend beginning 


No wonder Underwood is the typewriter leader of the world individual and unit training in atomic 
. : ° warfare in the n f . 
That represents a lot of typewriters for business . . . perhaps more : , ae ee ee 


than you'd think possible from one manufacturer. 





conducting our training in atomic 
weapons we have considerable experi 

Have YOU seen the new Underwood Typewriter with that smooth, ence to draw on within the Army. The 
s-m-o-o-t-h touch and Underwood’s exclusive See-Set Margins? Army has played a major role in the 


Ask your local Underwood representative to give you a demon- planning and development of the atomic 


stration. There is no obligation on your part. bomb since its inception 


Then you'll see, too...and quickly...why over seven The Cost F 
million Underwoods have been purchased to speed so much o ae Sune 


of the world’s typing. It is too early to determine, with any 


degree of accuracy, the influence which 
Underwood Corporation atomic weapons will have on the “cost 


¢ Adding Machines « Accounting Machines factor” of our armed strength. We are 


Carbon Paper «+ Ribbons 
One Park Avenue, New York 16, N. ¥ 1 greater return in military { 
Underwood Limited, Toronto 1, Canada the defense dollar than some of our con- 
weapons now afford.—Secrs 


satisfied that they will eventually provide 


ower for 


Sales and Service Everywhere ventional 
- TARY OF THE ARN “RANK Pact, JR, 


Underwood Ruthin ouch, DeLuxe ares fore the National Wool Manufacturers 
U SS {ssociation, New York, N. Y¥ 
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Buttoned-up and navigating blind 


Operating tanks with full effectiveness in feature- 
less arctic or desert terrain presents a new 
problem in “blind” navigation. 

Dead reckoning and navigating under such 
conditions requires electronic and electro- 
mechanical systems that are highly complex yet 
simple to operate and maintain. 

This growing field of vehicular navigation is 


another place where Arma is a leader in basic 
research, design, development and productien. 
Over 34 years of close cooperation with the 
Armed Forces—and more recently the Atomic 
Energy Commission—stand behind Arma’s rep- 
utation. Arma Corporation, Brooklyn, N. Y.; 
Mineola, N. Y.; Subsidiary of American Bosch 


Corporation. 
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The Finest 


ELECTRICAL 
CONNECTOR 


MONEY CAN / 
/ 


. 
SCI \ k Lh \ ASSURES 
YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 

* Moisture-Proof « Radio Quiet « Single Piece Inserts * Vibration-Proof « 

Light Weight « High Insulation Resistance « High Resistance to Fuels 


and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other C tor « No additi | solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 





aviation cCoarenation 
Export Sales: Bendix laternational Division, 72 Fifth Avenue, New York 11, N.Y 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Colif. * Stephenson 


Bidg., 6560 Cass Avé., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin * 582 Market Street, San Francisco 4, Californie 
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EVELOPMENTS 


SYNTHETIC LUBRICANTS 


Department of Agriculture and Navy chemists have succeeded 


in making synthetic lubricants from turpentine. Since turpentine 
large antity in the United 
1} 


is expected to make special lubricants available 


States, the discovery 


is produced u 
for military and 


substantially lower cost. Turpentine, largely 


industrial use at 


used as a paint thinner or solvent, has had increasing competi 


in recent years from hydrocarbon solvents produced from 


petroleum sources. A major constituent—more than fifty per 


chemical, alpha pinene. Dr. L. A 


Naval 


Fla., were able several years ago to oxidize alpha pinene 


cent—of turpentine is the 


Goldblatt anc Stores Division 


1 fellow chemists at the 


Olustee, 
and form pinic acid. Then it was found that by using pinic acid 


in combination with high-boiling alcohols, many excellent new 


classes of synthetic lubricants could be mad 


STREAMLINED JEEP 


after 


' 
style 


The Army jeey humbing 
dictates, succumbed 


nose at automobile 


model, beins 
Ord 


toward streamlining n tl reW 


Willys-Overland 


national urge 


oduced by with 


The new 72-horsepower streamlined jeep M38A1 


as been raised and the body let 


easier maintenance and to mz 
1 
more power ul 


ce 1941. Fe 


for appearance, but to 


vitl 


lecessors produced sit nders hav 


serve mort 
larger springs am 


mud guards, and 


ibsorbers have been added Soft plastic seats replace 


ard, canvas-covered pads 


CHAIN BADAR 


The complete flight of a guided missi llowed 


le now may be f 
“chain” radar system developed by the Army 
Corps. This makes it 
ballistic data along the missile’s flight patl 


White 


through use of 


Signal system also possible to obtain 


accurate 

The radar chain, located at the Sands Proving Ground 
Las Cruces, N. Mex., consists of several 
the range at advantageous Master 
launching areas and tracking is 


stations spread along 


points stations are located 


missile initiated 


at the major 
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NISILOY :=2--- 


. . - REDUCE machining time, tool wear, rejections 





Produce machinable gray iron castings regardless of 
sharp variations in section thickness . . . 

Eliminate localized hard areas or chilled (white) edges 
and surfaces... 

Reduce machining time, tool wear and rejections... 
raise both quality and quantity of your output by con- 
trolling gray iron structure with small ladle additions 
of NISILOY. 

Designed specifically to promote better machinability, 
NISILOY is a powerful innoculant and graphitizer 


*Trade Mark of The International Nickel Company, Inc 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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containing about 609 Nickel, 30% silicon, balance 
essentially iron. 

Mail the coupon now . . . for your free copy of a book- 
let that describes how Nisiloy helps you improve struc- 
ture and machinability of gray iron castings. 


THE INTERNATIONAL NICKEL COMPANY, 
Dept. O, 67 Wall Street, New York 5, N. Y. 
Please send me your booklet entitled, 
“NISILOY” for GRAY IRON CASTINGS. 
Name Title 
Company 


Addres 5 


67 WALL STREET 
NEW YORK 5, NV. ¥. 








GUN NOZZLES 
1050 combinations 


MATERIAL TANKS 
2 to 60 gals. 


=e 


AUTOMATIC EQUIPMENT 
for lower production costs 


SOUND DEADENING EQUIPMENT 
9 models of pumps 


ILL ALLL 


AIR COMPRESSORS 
24 models 


PAINT CIRCULATING SYSTEMS 
for identical finishes 


SPRAY BOOTHS | 
over $10 styies and sizes“) 


HOSE AND ACCESSORIES 
12 types of hose, 
all accessories 


hat this COMPLETE LINE 


OF SPRAY PAINTING EQUIPMENT 
means to you in times like these 


Here is a single source for everything you need for spray painting 
...from a spray gun to a fully automatic finishing system. 
The completeness of this line eases your purchasing and delivery 


problems. 


The standardization of Binks equipment gives you better protection 
against production delays and maintenance difficulties. Standard pipe 
threads are used on all Binks equipment...and many parts are inter- 


changeable. 


Every item in the Binks line is engineered to work in harmony with 
the others. When you choose Binks, you are buying guaranteed paint- 
ing performance...for each unit is part of a tested and completely 


integrated spray painting system. 


Get set for the future by getting acquainted 


with Binks complete line. 


| ki 


Write now for Catalog-Data Book No. 955, 
which gives information on the products 
and recommendations about their use to obtain best results. 


Binks Manufacturing Company, 


3122-30 Carroll Ave., Chicago 12, Illinois 


ILI AL ALA el 


o— ~ 





SPRAY FA/N//NG Tie 


REPRESENTATIVES IN PRINCIPAL U 


S. & CANADIAN CITIES « SEE YOUR CLASSIFIED 


PRAY BOOTHS + MATERIAL TANKS + EXTRACTORS & ACCESSORIES 


DIRECTORY 


New Developments 


simultaneously with the launching of a 
As the 
data from the 


first 


missile missile travels along its 


master station are 


station 


course, 


relayed to the relay auto 


matically positioning the radar set at that 
so that the 


station set begins tracking 


missile as soon as it comes into 


[he process is repeated from station to 
station 
Data from all stations are automatically 


and instantaneously relayed back to the 


master station, enabling observers to 


missile 


watch flight characteristics of the 
\ complete plotting board record is thus 


provided for use in later discussions and 


design planning. Range control officers 


maintain watch on the plotting board to 
that the 


flight path 


assure missile is following its 
are made of the 
At the 


missile’s flight, radar 


Photographic records 
radar dials and oscilloscopes 


terminal end of the 
automatically vith tele 


trains Cameras 


scopic lenses on the missile as it dives 
into the target, providing a record of this 


vital phase of the missile’s trajectory 


STRATOFORTRESS /AB-52 
The first flight of the 


B-52 was made recently when the giant, 


new Boe ing 
§-j;et Stratofortress was flown from Boe 
ing Field, Seattle, to Larsen Air 
Moses Lake, Wash 
preliminary of testing 
This is the 


Details on 


Force 
Base, where the 
will be con- 


XB-52 to be 


specinications 


phase 
ducted second 
built at 
1 armament are classified and the sched 
vill be 


held from the public for security reasons. 


Boeing 
am 
| 


ule for further flight testing with 


ALL-STEEL PACKAGING 


Test trials in the Korean combat zone 


now are proving the military value of a 
an all-steel, com 


Known as _ the 


it virtually 


new type of packaging 
bination lock 


transporter box,’ 


container 
guarantees 


the delivery of goods. So far. use of the 


container nearly has eliminated the in 


evitable pilferage and damage of long 


hauling. It also is cutting labor 


distance 
costs in the transportation of cargo. The 
‘transporter,” a military adaptation of a 
commercial container, is relatively small 


feet, 6 l 


measuring only & inches long 


6 feet, 3 inches wide ; and 6 feet, 10 inches 


high. It has a 300-cubic-foot capacity 


ALUMINUM PLATING 


\ practical process for electrodepositing 


iluminum at room temperature has ré 
developed by D. E. Coucl 
National Bu 


deposits 


cently been 
and \bner 
reau of Standards 
of the 


Brenner of the 
Dense, ductile 


metal are being obtained at the 
Bureau from a new type of organic plat 
ing bath consisting of an ether solution 
of aluminum chloride and a metal hydride 
bath is find im 


applicatic m for 


The new expected to 


portant electroforming 
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HECOMATIC is the answer to the 
problem of automatically feeding, 
chucking and ejecting profile work 
on centerless grinders— with greater 


speed and accuracy. 


It proved itself during World War Il 
in munitions plants in the United 
States, Canada, England and Aus- 
tralia, and is again being made 
available to the metal working trade 


and ordnance contractors. 


HECOMATIC consists of three light 
weight units—the magazine, power 
unit and electric solenoid ejector. 


Sucteation chews Completely automatic, it accom- 


HECOMATIC at work on 20 mm. projectiles plishes all the operations man would 


do in hand feeding, grinding and 


ejecting. 


ENGINEERING SERVICE 

Heco Engineering Department will Although originally designed for work on 20 mm. projectiles, 

be pleased to receive your in- slight alterations will permit HECOMATIC to function on 

quiries regarding the Hecomatic . —_" , 2s . . 
almost any type profile grinding job, giving uniform quality 


method as applied to your profile 
grinding job. of work and production increases of from 50% to 75%. 


HECKETHORN MFG. & SUPPLY CO. 


DEPT.”O” LITTLETON, COLORADO, U.S.A. 
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HAFER 


Sununiem 
ripe 


SELF-ALIGNING 


ROLLER BEARINGS 


ALRCRAFT 2 oe 





‘ 


SS 
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New Developments 


articles with close inside tolerances, suc 
as waveguides, and for providing various 
types of equipment with a thin protective 


of aluminum 


FLYING-BOAT HULL 


lically new fivying-boat 


velope 


FLOATING POWER PLANT 


4 500-kilow 
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WOLVERINE 


STEEL PRIMER TUBE 


This is another item that Wolverine is producing in 
accordance with government specifications for the defense 
program. It is a primer tube made in steel and brass. It 
measures .527” O.D. and has wall thickness of .036”. The 
wall is perforated and one end is completely closed by our 
Spun End Process*—a very efficient process developed by 
Wolverine. 

Research and development is going on at Wolverine 
constantly, through preparedness programs and during normal 
times—having started thirty-six years ago. This extensive These rotating bands are cut to required 
experience is available to you without obligation. Equipped specifications from Wolverine seamless 
with a good understanding of government requirements, we tube of either all copper or gilding metal. 
can offer you much valuable assistance. WOLVERINE TUBE Sizes range from 20mm to 105mm. 
DIVISION, Calumet & Hecla Consolidated Copper Company, Inc., 
Manufacturers of seamless, nonferrous tubing, 1467 CENTRAL AVE- 
NUE, DETROIT 9, MICHIGAN. a PATENTED PROCESS RE22065 


If it’s tubular, we can help you produce 
it. Send us your prints for consideration 


and quotation. 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canado through the Unifin Tube Company, London, Ontario 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


July-August, 1952 








(ERACAN CHEMICAL Pans: Conmanye 
AMBLER [a PENNA. 


eres 


Technical Service Data Sheet 
Subject: RUST PROOFING WITH PERMADINE ° 





INTRODUCTION: 


Ferrous metal parts that have been Permadized in a zinc phosphate chemical 
solution and then “sealed” with a rust-preventive oil such as “Granoleum” 
are effectively protected from rust-damage. In addition, if the surface is acci- 
dentally chipped or scratched, rusting is confined to the exposed area 

Rust proof coatings find many practical applications. During World Wars 
I and II most small arms were rust proofed by phosphate coating and impreg- 
nated with chromic acid and a rust preventive oil, or cutback petrolatum. This 
not only provided excellent corrosion resistance but also yielded a dull black 
non-reflecting surface. Rust proof finishes are now used widely on hardware, 
firearms, cartridge clips, metallic belt links, miscellaneous forgings and cast- 
ings, tools, unpainted replacement machine parts, and many other similar 
items such as bolts, nuts, and washers 


THE PERMADIZING PROCESS: 


For the most effective rust proofing of large or small work in large or small 
production, “Permadine” is used in tanks in an immersion process, with the 
bath heated to 190°-210°F., coating time 20 to 30 minutes. The coated parts 
are then rinsed in clean water, and then in a controlled dilute acidulated 
solution. After drying, a suitable corrosion-resistant oil such as “Granoleum” 
is applied 

Operations can be carried out with the work in crates, or hung from 
hooks, utilizing an overhead rail and hoists. For large volume production, 
automatic equipment can be used to mechanize the line. Small parts can be 
treated in tumbling barrels. 


“PERMADINE” DATA CHART 


Type of coating | Zinc phosphate 





Object of . “ 
“PERMADINE” coating - Rust and corrosion prevention 
Nurs, bolts, screws, hardware items, 
‘ tox guns, cartridge cl »n- 
MEETS Typical products erol instruments, meta 

treated | steel aircraft parts, certain sreel 
| jectiles and many other components 


SERVICE Scale of | parse or small volume; 
production __large or small work 
\Dip 
Method of Barrel rumbling, racked or basketed 
work 


SPECIFICATIONS: application 
a ~ Immersion tanks of suitable capacity 


Equipment Cleaning and rinsing stages can 
notes of mild steel. Coating stage can be of 


The protective “Permadine” heavy mild steel or stainless steel 








finish meets U.S.A. 57-0-2C; “Permadine” No. 1 





2 Class B, and equiva- Any common degreasing method can 
Type n : q be used, Ailkali cleaning Rido- 
sol’), Acid cleaning ( ‘‘Deoxidine’’), 
Emulsion-alkali cleaning Ridosol”’- 

16732 Ridoline’’); vapor degreasing, sol- 
MIL-C-16232, - vent wiping, etc, are cunngees. 
Type Il Acid cleaning may need to follow 
other cleaning methods if rust or 

scale is present. 


lent requirements of: 





U.S.A. 51-70-1, 


Bath panes a 
Finish 22.02, Class B Temperature _ 190° - 210°F, 





AN-F-20 Game Gee | 0: oe 
Coating weight 

Navy Aeronautical M-364 ane m 
JAN-L-548 gg poageore 
Service No. 7-20-1-2 
Dota Sheets T. M. No. 5 


1000 - 4000 

















CHEMICALS/ = WRITE FOR FURTHER INFORMATION ON “PERMADINE” 


ROTECTION PROBLEMS 
OCESSES AND YOUR OWN METAL PRO 
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New Developments 


in the Minesweeper, CoastaLt RACER, a 
CI-M-AVI1 design hull with a length of 
338 feet and a 50-foot beam. The unit, 
without propulsion power, will be towed 


to stations where needed 


PLASTIC PATCHING 

\ plastic patch for pipes developed at 
the Naval Damage Control Training Cen 
ter, Philadelphia, can be applied in seven 
minutes and will withstand working pres 
sure twenty minutes later. Patching ma 
terial consists of fibrous glass cloth, resin 
and activator, and fibrous glass tape. No 
surface preparation other than wiping dry 
is required, the patch will work over 
jagged ruptures or sunflower bursts and 
will even join two ends of completely 
severed pipe. The patch is not affected by 
gases or liquids in shipboard lines, with 
exception of high-temperature material 
No outside heat is required in applying 


the patch 


NEW RESCUE HELICOPTER 
A new U. S. Air Force rescue heli 
copter, the YH-21, made its first flight 
recently at the Philadephia Airport plant 
of Piasecki Helicopter Corporation. De 
signed for arctic missions, the YH-21 is 
capable of carrying sixteen persons, or 
twelve litters plus a medical attendant 
addition to the pilot and copilot. The 
tandem, twin-rotored transport 
greater load-carrying capacity than any 
ter now in the U. S. military serv 
\ hydraulic rescue hoist will lift a 
man, a litter, or 400 pounds of equipment 
the aircraft is in a hovering posi 


operating ceiling is over 16,000 


leadly atomic rays 


in planes flying over A-bomb blast sites 
is the job of a rece tly declassified elec 
tronic device which looks like and is 
called “the finger.” Developed and built 
by the General Electric Company's tube 
department, the instrument more tech 
nically is known as an ion chamber but 
is far smaller than other gamma-ray de 
tectors of the same type and sensitivity 

The small size of the instrument is 
achieved by compression of argon gas in 
side the chamber under fifty times atmos- 
pheric pressure. Gas equal in volume to 
a quart is compressed into a portion of 
the tube less than four inches long and 
only three-quarters of an inch in diam 
eter. When gamma rays penetrate the 
steel wall of the chamber, the gas acts as 
an electrical connector between two elec- 
trodes, registering the amount of gamma 


radiation on a meter 


EMERGENCY MILITARY 
CONSTRUCTION 

The Army Corps of Engineers has com- 
pleted a 2-year program to provide new 


ORDNANCE 








No Problem’s Too Tough 
yu oh” BRECISION 


In producing these aluminum die castings for the— 


adoriaalc. wna MERC-O-MATIC 


Torque converter and automatic transmissions (designed and 
engineered by the Ford Motor Co. and Borg-Warner Corp.), 
Precision Castings Company solved these problems 


@ Adapting the original designs so that these ports could be die cast @ Delivery of castings requiring little or no machining 


considerably reducing the cost of each 
@ Production of castings with extremely close toleronces 


® Superior die making skill and casting techniques made possible the pro . 
P ire 9 q stor P @ Assurance of an unfailing supply of castings in a short-supply metal 


ction of castings requiring highly complicated coring method 
cot 7 silat ati it P _ . market through Precision’s research and development of a high strength 


alloy to ASTM and SAE specifications using secondary aluminum 


Since 1909 the name “PRECISION” hos been the 
symbol of highest quolity in the die casting industry 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville. N. Y. 


Syracuse. N. Y. + Cleveland. O. + Kalamaz Mich 
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Rockwell Report 


by W. F. ROCK WELL, JR. 
President 
Rockwell Manufacturing Company 


—— CT RESEARCH is the life blood of a growing 

company. That's why, for long range research, 

we maintain several full time fellowships at educa- 

tional institutions. And that’s why we operate 

laboratories at the division level throughout our company. Here research is 

localized and directly relates to the products built in that particular plant. 

Each development program must have a commercial objective. So research 

projects are always weighed against manufacturing facilities, ultimate product 

costs, available distribution channels, etc. In other words, we ask ourselves: 

If the research proves successful, will it in some way strengthen this company? 
Not all product research is done in our laboratories, however. Some of 

the best and most practical product development suggestions come from 

foremen, methods engineers and employees along the production lines. It 

is for this reason that we feel the future of the company depends not alone 

upon the calibre of its research personnel, but also on the opportunities and 

recognition given its whole working force. 


- * - 


Practically all gasoline and fuel oil is now metered from bulk storage 
plants into tank trucks. At big bulk plants there may be from twelve to 
twenty attendants each loading a trceck at the same time. In such an 
operation, guiding traffic and keeping accounts straight can be a 
managerial headache. 
Our Meter Division has now developed a remote registration system 
to provide control over every load from a central office. Duplicate 
printing type registers are installed in a bank under the eyes and hands 
of a dispatch Each of these registers is electrically synchronized to 
one of the meters on the loading rack. No product can be drawn until 
the dispatcher sets the register and activates the proper electric circuit. 
> . * 
One of the “hit” products on display at the recent American Society of Tool 
Engineers’ show was a new air-powered hydraulic drill head built by our 
Delta Power Tool Division 
This Delta drill head operates in any position, can be set up in groups to 
do several simultaneous machining operations on a single piece, and is com- 
pletely flexible so that a manufacturer can adapt it to his own special 
machining problems. With a rapid approach and return (5 to 6 inches per 
second) it has a low non-productive cycle. Its low cost makes it possible for 
metalworking plants to build a special set-up for many jobs that would 
otherwise have to be done in a series of operations, or on special machines 
costing ten to twenty times the Delta drill head. 
> 7 > 


Diversification is a basic concept in the operation of the Rockwell Manu- 
facturing Company. Long ago we found that no company can diversify 
adequately in one business or in one plant. In the process of dispersing our 
plants from Brooklyn, N. Y., to Oakland, Calif., we have learned an impor- 
tant lesson: 

Managemen? is simpler in a plant having around 500 or less employees than 
in a larger operation. Many of the human problems of employer-employee 
relationships disappear through direct personal contact 

Small, independent companies suffer, however, in today’s complex business 
economy because of the high cost of necessary and specialized legal, tax, 
research, engineering and marketing guidance. 

Under the Rockwell plan, our divisions and subsidiaries have a high degree 
of autonomy, are locally managed, and an integral part of their own com- 
munities. Yet, associated with each other, they are able to easily afford a 
staff of experts in each field of modern business management. 


One of o series of informal reports on the operations and growth of the 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH &, PA. 
for its customers, suppliers, employees, stockholders and other friends 


New Developments 


designs for emergency-type military con 
struction. The designs, which cover 245 
different types of buildings, will be used 
in the event of an emergency requiring 
he most expeditious and economical con 
tructior Buildings are designed for a 
expectancy of three to five years, and 
ns have been prepared tor three tem 
iture rones 

camp for an Infantry division would 
re about 910 buildings of emergency 
Approximately twenty per 

these buildings would 
he new barracks plans call for 
story, U-shaped building in 
mobilization type used during 
Barracks will hous 
' 


le space per 


llowa 
sixty square feet 
he construction of 
vilization-ty gs during World 


II was utilized in preparing tl 


NEW BRITISH CATAPI 

\ new British aircraft catapult, re 
one of the important develop 
naval aviation since World 
be adapted for use on U.S 

Nicknamed the stear 

new steam-powered cat 

recent tests that it c 

Navy's jet fighters into 


he carrier is 


ICE MEASURING DEVICE 


e use of what is believed to 


first autor ic ice-gathering device 


Northrop Air 


to obtair 


Through t 


cylinders 
1 fuselage 
eighteer 
retracted 


chambers 


GIANT BETATRONS 


Three 24,000,000-volt |! 
built for industrial operation, aré¢ 
now being used in eastern and midwestert 
steel foundries to help speed the produc 
of vital armor steel castings required 

the Army’s tank program 
Powerful enough to penetrate seven to 
thes of steel armor in little more 
a minute, the new X-ray giants 
greatly speed and improve inspection tech 


niques formerly requiring hours and days 


NEW GUN LUBRICANTS 

\ lubricant system developed by 
chemists of the Naval Research Labora 
tory of the Office of Naval Research 
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Catches and fasteners, for everything from 
jeep hoods to tool boxes, kits, and containers, are 
available from Bassick . . . either “standard”, like 
the four shown, or adaptations to meet your 
special needs by Bassick development engineers 
working with you. 

For many years, Bassick has been a leading 
supplier of specialty hardware to the automotive 
and other top industries . . . in addition to being 
the world’s largest manufacturer of casters. 











— a 


Ce ld 


Back View 


““Power-Pack”’ (zta-1104) 


This behind-the-catch view 
shows why this clamp won't 
loosen even under the rough- 
est handling or vibration. 
There are 100 lbs. of tension 
compressed in these springs, 
but it is not a ‘‘knuckle 
breaker’! Ideal for operation 
in sub-zero temperatures. 





Heavy-Duty 
Hood Fastener 
(C-4017) 


“Catching” vehicle 
hoods is but one of the 
many uses for this 
type of fastener. It 
always provides a de- 
pendable and econom- 
ical “hold”, yet allows 
easy access to encased 
units. Bassick makes 
many sizes and styles. 
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Have you a fastening or clamping problem? 


IF YOU HAVE, CHANCES ARE BASSICK HAS A DEVICE TO SOLVE IT 





Combination Latch-Hinge (214-1020, 214-1009) 


A truly versatile fastener! Clamps on one side in 
locked position are acting as hinges, while the clamps 
on the other side are open, permitting entrance to the 
box, which can be opened from either side. Lid easily 
removed by unlocking all four fasteners. 


Flush Type 
Clamp Assembly 


(ZLA-1098) 


These clamps are fully 
recessed to allow close 
stacking of the crates, 
boxes, etc., on which 
they're installed. Arm is 
spring-loaded to work 
easily and grip the latch 
firmly. Hole for inserting 
padlock or shipping seal. 


Fd 
SE 





Write for Specialty 
Hardware Catalog, show- 
ing our extensive line, or 
address your problem to 
THE BASSICK COM- 
PANY, Bridgeport 2, 
Conn. In Canada: Belle- 
ville, Ont. 


A DIVISION OF 


Bassick 


MAKING MORE KINDS OF CASTERS... MAKING CASTERS DO MORE WARNER) 
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We're In Position To Make 


IMMEDIATE DELIVERY 





X458 Drop-Forged 


Improved production and 


Rivetless 
CONVEYOR 


material conditions have 
enabled Jervis B. Webb 
Company to stock an ade- 
quate supply of X458 
Chain—ready for immedi- 
ate delivery—to meet your 


Nh Me) Ce 


The No. X458 Drop-Forged Rivetless Chain for Trolley Conveyors 
(illustrated above) has the improved webbed side link which sub- 
stantially stiffens it. Also, this type link prevents telescoping of 
the chain while in service. Simple and strong, it is cheaper and 
lighter per unit of ultimate strength than any other type of con- 
veyor chain. It can be installed or removed by unskilled labor. 
Having no rivets, welds or bolts, X458 Chain requires no special 
or joining links and may be disconnected at any point, yet it is so 
designed that it cannot become disconnected while in service. 
No. X458 Chain is completely interchangeable with the Webb 
FIRST—the original No. 458 Chain designed in the early Twenties 
by Mr. Jervis B. Webb. 


Send us your specifications and requirements. Prompt reply promised. 


CONVEYOR ENGINEERS _ 


JERVIS B. « “WEBB " > COMPANY 


Sa ad MANUFACTURERS 


New Developments 


Navy 
their 20-mm 
at altitudes 


and Marine C 
M3 automatic 
et and 


allows rps aviators 


to fire air 


craft cannot of 30,000 fe 


higher 


Four synthetic lubricants make up the 


new system: (1) a light oil for the gun 


> 


mechanism itself 2) a lubricant for the 


ammunition; (3) a water-repellant lubri 


for the electric trigger; and (4) a 
the 


cant 


grease for mechanism that auto 
matically feeds 


se of the 


the ammunitior 


gun. | tailor-made” lubricants 
nearly constant rates of 
of the cannot 
150 degrees above 


degrees below 


has permitted 


hiring at temperatures tron 
» Fahrenheit to 70 

eed for auxil 
iary heaters previously required at ten 


peratures below 20 degt 


“THE SQUID™ 
Recently released fron 
tions by the sritis 


Royal 


rhe Squid being loaded with depth charges 


S 


W ATER-REPELLENT 
THREAD 


8931 ALPINE AVE 
DETROIT 4, MICH 


2 & 3 de 


FACTORIES IN DETROIT... 


OFFICES IN 
PRINCIPAL CITIES 
TRANSSONIC WIND TUNNEL 
e Navy's 


David Tavlor odel Basin, when con 
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NO PLACE TO HIDE! 


Because of the ““Lark’s’’ advanced guidance 
system, range has no effect on its accuracy. In 
addition, logistic support of missile batteries 
using the basic ““Lark”’ guidance system 
is simpler, since the ground control require 
ments are less. 


Guided missiles now under development will 
make the skies dangerous for any future 
attacker. Neither weather, cloud layers nor 
night will offer him protecting cover. Radar 
homing missiles such as those being designed 
by Fairchild’s Guided Missiles Division will 
literally—leave No Place to Hide. 


With its “Lark” missile used in training pro- 
grams by all three branches of the Services 

the Navy, the Air Force and the Army 
Field Forces—the Fairchild Guided Missiles 
Division is a leader in the guided missile 
field. In its ““Lark”’ Fairchild has developed 
one of the most advanced guidance systems 


ENGINE AND AIRPLANE CORPORATION 


Other Divisions: Aircraft Division, 4 
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* Engine Division, f 


While the ‘““Lark”’ today is a superb training 
missile, Fairchild Guided Missiles engineers 
are designing and developing new and vastly 
improved missile systems for tactical 
applications. / /yandanch, L. I., Fairchild’s 

Guided : ision has just opened 
the first private ‘ly-built plant devoted exclu- 
sively to missile development and production. 


AIRCHILD GucedMitsls Division 


N.Y. Stratos Division, Bay f N.Y 
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EAD...“TAKES THE 


HEAT OFE” 


IN Toya 13 (4a. 
PROBLEM 


A compact, highly effi- 
cient centrifugal blower 
for cooling ‘‘hot- 
running" electronic 
equipment. 


i m0 
ec 


SPECIFICATIONS 


MODEL NUMBER BF 94 DDL-2 


CAPACITY..250 CFM at .5” Static Pressure NAFM 
330 CFM at .0” Static Pressure 

MOTOR (Self Coolinge—Completely Enclosed) 

¥s H.P., Capacitor Induction, 

120 Volts, Single Phase, AC, 

60 Cycles, 3200 RPM, 

Clockwise or Counter Clockwise. 
MOUNTING Rigid Base 
OVERALL 
DIMENSIONS 7 27/32” x 8 3/8” x 10 1/8” 


Solving special probiems 
is routine at EAD 


If your problem involves rotating electrical 
equipment, bring it to EAD. Our completely 
staffed organization will modify one of our 
standard units or design and produce a special 
unit to meet your most exacting requirements. 











EASTERN AIR DEVICES, INC. 


New Developments 
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585 DEAN STREET, BROOKLYN 17, NEW YORK J 
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mut sting 


to 900 miles an ho 
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sign partly built 


Munich, will be of 


574 feet long. TI 


tunnel will 


NEW BRIDGES 


REACTIVATED ORDNANCE 


» RO.000 feet 


CONCAVE CONVEYOR 


cave roller conveyor 
ling all types 

s shells, was 

\lvey -Fergu 
conveyor keeps 

ts in the center of 
thus preventing then 
side or sliding off 


ORDNANCE 


he 








CELF WRAP 


is a heavy duty wrap, wax 
impregnated, and creped for 
closely molding to various shaped 
pieces without rupturing. It fully 


conforms to the requirements of 


GOVT. SPECIFICATION 





BARRIER MATERIALS 


other grades listed at right 


2 
JAN-B-121 


Barrier Materials ¢ Greaseproof 


JAN-P-117 
Bags @ Interior Packaging 
* 
All Grades available on DO orders only 
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SAMMI POLYETHYLENE (LOXOL PROCESS) COATED KRAFT 
JAN-B-121 - Grade A+ Type | + Class |. Flexible to 65 below 
zero. Heat Sealable, greaseproof, waterproof 


ARMM POLYETHYLENE (LOXOL PROCESS) COATED KRAFT 


JAN-B-121 . Grade A+ Type 2 « Class |. Flexible to 65° below 
zero. Heat Sealable, greaseproof, waterproof 


SAAR OhLed POLYETHYLENE (LOXOL PROCESS) COATED KRAFT 
JAN-B-121 . Grade A Type | «- Class 1. 15% stretch; molds to 
any contour, Heat Sealable, greaseproof, waterproof 


Pengein Pak POLYETHYLENE (LOXOL PROCESS) COATED KRAFT 
JAN-P-117 - Grade A. Type |. Classes a-b-and c. Heat Sealable, 
greaseproof, waterproof 


GLASSINE LAMINATED TO KRAFT 
JAN-B-121 - Grade A - Type | + Class 1. High tensile strength; 
greaseproof. 


GLASSINE LAMINATED TO KRAFT 
JAN-B-121 . Grade A + Type 2. Class 1. High tensile strength; 
greaseproof. 


HPS Technical Staff 
is fully experienced ond prepared to assist you 
in working out problems related to government or civilian packag- 
ing. Ask for complete test, size, and price data on all of the above 
grades. 


H.P. SMITH PAPER CO. 


MANUFACTURERS 








COMMUNICATIONS 





Tue Ep have just read the 


| the only perfect d pn nncinaagy ee 


CoMMON DEeEFED 


e sector 


ratchet 


Left: Crowfoot 
Type 
Right: Socket 


For generations Tool Engineers have 
tried to develop a practical Open End 
Ratchet Wrench. Now TAC has done 
it both as a socket type and as a 
Crowfoot type 
And what a marvel TAC is! /1 ratchets 
n as little as 7° arc. It slips over and 
down on tubing or other standing cen- 
ter assemblies, tightens or backs off nuts 
or fittings, then slips off again all in 
mere fraction of the time otherwise 
required. Sockets cover the range from 
4a” to 4” and adaptors carry the 
tool's advantages over into Allen head, 
turnbuckle or screwdriver operations! 
Proof of TAC’s phenomenal perform- 
ance throughout all Industry would fill 
volumes. Our are currently pro- 
ducing at capacity for all the Armed 
Forces and for Defense Industries 
The TAC Open End Ratchet Wrench 
protected Dy Pate nt numbers 
2578687, other patents 
12 me TAC is the regis- 
tered trademark of TUBING AP- 
PLIANCE COMPANY 


| ge The Editors welcome comment 

| 1 TUBING APPLIANCE Co. and constructive criticism from our 

_— j ! | 10321 ANZA AVENUE readers. Letters should be type- 
Los Angeles, California written, double-spaced, and should 

C1952 - TAC bear writer's full name and address. 
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A Big Help in Metal Finishing ! 


United Chromium specializes in coatings to solve problems in 





@ electroplating @ organic finishing @ chromate treating 


Need help in working with specification finishes in the above three groups? United 
Chromium, a specialist in coatings for metals for 25 years, can guide you both in the 
choice of the right finish, and in applying it properly at lowest cost. 

Many Unichrome Coatings for Metals are widely used in ordnance finishing. They 
offer recognized advantages that can often save you 
trouble or expense, or keep you ahead on production. 
To illustrate: 


HOW CHROMATE TREATING COSTS WERE REDUCED 


A large automotive supplier is producing a corrosion-inhibiting 
finish on zine die castings with more ease and less expense since 
switching from a “home made” chromate solution to a Unichrome 
Dip. This move reduced costs of materials alone by nearly a third. 
And there’s less trouble getting as good or better corrosion re- 
sistance than before. 

The black, olive drab, clear, and yellow finishes produced in 
Unichrome Dips can meet specifications on chromate treating. 





CLEAR COATINGS THAT PASS TESTS 


For years, United Chromium has specialized in developing clear synthetic coatings 
in order to fill the need for clear finishes that offer unusual protection to smooth 
or bright metals. Today, you can also count on quality Unichrome Clear Coatings 
for defense applications. One in particular is Unichrome Synthetic Varnish B-175C. 
Arsenal-tested, this phenolic coating conforms completely to requirements for 
brass shell and cartridge cases. It affords the needed flexibility, solids content, 
corrosion resistance, and can be applied by spray or dip. 










REMARKABLE IMPROVEMENT 
IN CHROMIUM PLATING Hard chromium plating in 
the Unichrome S.R.H.S. Chromium Solution reduces 
plating time, control problems, finishing time, and 
costs. Here’s why: This solution plates 20 to 80% 
faster than the ordinary bath. It plates with less 
“treeing” and levels over minor surface irregulari- 
ties. A self-regulating bath, it needs less attention 
for good results. These features explain why one 
plant was able to halve production time on plated 
bushings by switching to this bath. 





For help on your specific finishing problem, 
why not write or phone the United Chromium 
office nearest you? 


GOATINIGS for MEALS 


UNITED CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, M. ¥. 





Waterbury 20, Conn. * Detroit 20, Mich. + Chicago 4, Ill. « Los Angeles 13, Calif. In Canada: United Chromium Limited. Toronto, Ont. 
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Ploughshares into Swords: Josiah Gorgas and Confederate 
Ordnance. By Frank E. Vandiver. Austi liversity of 


The Aetna-Standard Crest then 
Engineering Company 


FRICK BUILDING 


PITTSBURGH, PENNA. 
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Ordnance Equipment 
by 


Here are only a few of the pieces of equipment built by 
W. F. and John Barnes for ordnance. In addition to many 
other individual pieces we have designed and built an 
entire plant for the automatic production of 155 mm high 
explosive shells. Other projects of a similar magnitude are 
now in progress. We will be glad to work with you on any 
machining or processing problems pertaining to ordnance. 


Fast, Efficient Double Seamer 


Here's a new closing machine 
(double seamer) that features 
simplicity of adjustment, fast 
operation and identical seams. 
Its speed of operation is lim- 
ited only by slower operating 
equipment in the line. It has 
a minimum of parts, resulting 
in low maintenance costs and 
requires comparatively little 
floor space. 

FEATURES of this new ma- 
chine include a single adjust- 
ment for obtaining uniform 
seams consistently, moderate 
spindle speeds which elimin- 
ate “bounce” over side seams, 
and insure positive sealing. 
In addition, the design of the 
end feed makes it possible to 
take a wider variation in end 


= Special Conveyors 


Left, a type of conveyor designed and built 
by Barnes for removing chips from ma- 
chine tools, particularly those of the pro- 
gress-thru type. Chips and cuttings are 
directed into the long trough and conveyor 
located in or under the machine. This 
heavy drag type conveyor delivers the chips 
to an elevator of similar chain design, from 
which they can fall into a waiting tote box. 
Variations of these units are adaptable to 
a wide range of applications. 


ond 


PROCESS EQUIPMENT DIVISION 
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High Production 
Transfer-Type Machines 


Above, many progress-thru type machine tools employ fixtures 

which must be returned to the loading end of the machine, and 

this special Barnes conveyor is built to accomplish this purpose 

automatically and in time with the cycle of the machine. The 

machine itself, and all its hydraulic equipment and control 
> 


circuits are also Barnes products. This 24 station machine per- 


forms 116 operations automatically on compressor frames, 


Electrical Controls 
and Checking 
Equipment 


Complete electrical circuits and 
controls have been designed by 
W. F. and John Barnes for a 
wide variety of installations 
Shown to the right is an elec- 
tronic gauge which simultane- 
ously checks 9 significant di- 
mensions on a 155 mm shell. 
Signal lights instantly indicate 
“over, “under’’, or “within 


limit” for each gauging point. 


Free Additional Data 


is available on all Barnes Ordnance equipment. Since 
it is impossible to give the complete scope of operation 
in this restricted space, we invite you to write for the 


complete Barnes Ordnance book. Ask for bulletins)-752 


JOHH BARHES 


32@ SOUTH WATER STREET, ROCKFORD, ILLINOIS 
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For men 
who know 
firearms « 


These graceful new Remington shot- 
guns are best appreciated by the man 
who really knows firearms. Both the 
pump action Model 870 ““Wingmas- 
ter’ and the autoloading “Sports- 

man-48” are streamlined beauties in polished walnut 
and fine steel. 

But underneath all that, there’s beauty in the sim- 
plicity of their functional design. For these new Rem- 
ington shotguns have fewer working parts than ever 
before in Remington history . . . smooth, trouble-free 
action . . . lightness and natural feel that make them 
a delight to shoot—now and through the years. 


Whether you prefer the autoloader or the pump 
action, you've a treat in store. See them at your 
Remington dealer’s. 


“If It’s Remington—It’s Right!”’ 


Remington 


“Wingmaster™ and “Sportsman” are Reg. U. S. Pat. Off. 
by Remington Arms Company, inc., Bridgeport 2, Conn. 
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Subject: The Port of Philadelphia 


| 
| 
| 
| 


To: Procurement and Transportation Officers 





What is now being produced in the 8,000 plants located in the 
Delaware basin is of the greatest importance to the nation’s 
military effectiveness. Procurement and transportation officers are 
keenly aware of the extent to which this vast industrial area has 


been converted into a gigantic and widely diversified arsenal. 
a 


This productive capacity is served, and made possible, by the 
Delaware River Port, where sea, rail, and highway meet to pro- 
duce everything to facilitate shipping to and from the world's 
ports. Direct ship-train or ship-truck transfers make lighterage 
unnecessary. Room here for 147 ocean-going ships to load and 


unload at one time. Ample facilities for heavy cargo handling 


The inland location of Philadelphia, heart of the Port, provides 
an added measure of protection. It also shortens the distance to 
inland production centers. Overnight service to areas containing 


half the country’s industrial capacity 
. 
Transportation officers, routing their shipments “via Philadelphia,” 


are increasingly making use of this, the best-equipped and fastest 


growing port in the nation. 


DELAWARE RIVER PORT 


PHILADELPHIA * CAMDEN «* TRENTON © CHESTER * WILMINGTON 


Questions will be promptly 
answered by The Delaware River 
loint Commission, Bridee Plaza 
Camden 2, N. J 
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a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 


Whether it is a pre- 
cision ball bearing 
or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job 
Strom has been making pre- 
metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made 


Sirotl] 


STEEL BALL CO. 


1850 Se. S4th Ave., Cicere 50, Ill. 


Largest Independent and Exclusive 
Metal Ball Manufacturer 


140 


cision 
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BRADFORD 


Heavy Duty Drill 
For Rugged Service ~ 


BRADFORD 
Metalmaster 


Model 76 34" Drill 


Wherever there is heavy drilling work, 
in the shop or out on the job, this power- 
ful, large capacity Bradford Drill is a top 
performer. Capacity %,"" in steel, 1',"" in 
hardwood. Chrome molly helical gears, 
heat treated to correct hardness. All bear 
ing seats precision bored. Two-pole auto- 
matic release trigger switch with positive 
lock. Detachable spade type handle on 
rear; removable handle on top. Standard 
motors are 110 and 220 volt AC DC. For 
service and long iife, you can’t 
Bradford 


rugged 
beat a 


BRADFORD BENCH GRINDER 


Cuts Grinding Costs 


BRADFORD 
Meta!/master 


Model 8500 8”-'2 HP 


An ideal Bench Grinder for heavy duty, 
general purpose grinding and tool sharpen 
ing H.P. Capacitor-type motor, totally 
enclosed. All ball-bearing, permanently 
lubricated. Available in single and three 
phase, 50 and 60 cycle, 110, 220, or 440, 
34450 R.P.M. One medium and one fine 
grinding wheel, adjustable spark breakers, 
switch. Shatter-proof 


heavy duty giass 


eyeshields and pedesta!s at extra cost 


LATHES 


Tool 
actual 


BRADFORD "'Meto!/moster 
Geared Head Engine and 
Lathes, 1414", 16',", 18 
their precision and 


Room 
swing 
Famous for rugged 


dependability 


See your tool supplier for complete specifi- 
cations on Bradford Tools designed to 
your production requirements. Write for 
descriptive literature 


PORTABLE ELECTRIC DRILLS - SAWS - SANDERS 
POLISHERS - BENCH GRINDERS - PEDESTAL 
GRINDERS + BUFFERS * LATHES 
THE BRADFORD MACHINE TOOL CO 
655 Evans Street Cincinnati, Ohio 
Precision Since 1840 
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PROBLEMS OF TOMORROW 
are our business today! 


of intricate computing devices and 


4 
a 


Tomorrows and tomorrows—five . . . 
ten... twenty years from now—are 
being shaped at Ford today. For the 
Ford Instrument Company continues 
to pioneer the future as it has for the 
past thirty-seven years. 


Recognized as a leader in the field 





lf you are o qualified 


engineer —either experi 


other nationally important automatic 
equipments, Ford has pioneered in 
the research, development. design 
and manufacture of mechanical, hy- 
draulic, electro-mechanical, and elec- 


tronic instruments and components 


for specialized military and industrial 
applications. 

Today, Ford Instrument Company 
is devoting its design talents to solv- 
ing vital and highly classified prob- 
lems whose solution will help make 


better and safer tomorrows for all. 





enced on automatic equip 
ment design or a recent 
gradvuate—and are inter 
ested in your Tomorrows 
consider Ford today 
Write for information. 
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FORD INSTRUMENT 


COMPANY 


DIVISION OF THE SPERRY CORPORATION 


31-10 Thomson Ave., Long Island City 1, N. Y. 








Flight Simulation 
WALK-IN ROOMS 


with 


ae 
VIBRATION and 
ACCELERATION 
TEST FACILITIES 


Bowser Environmental Simulation Test 
equipment has always been foremost 
in the field. Now, to comply with latest 
government specifications, Bowser intro- 
duces walk-in rooms with a temperature 
range from —100° F. to +-200° F., 
relative humidity simulation from 20% to 
95% and unlimited altitude simulation. 
In addition, these rooms are specially 
designed to be equipped with vibration 
machines to permit simultaneous testing 
under conditions of vibration, accelera- 
tion, low temperature and altitude. 


Bowser Walk-in Rooms are engineered 
for completely automatic operation. 
Doors, available up to the full size of 
any wall, can be mechanically controlled 
to conform with limitations of size, space 
and weight. Performance characteristics, 
such as rate of climb, pull down, etc., 
are available to meet any government 
or research specifications, 


, TODAY 


me / CHECK AND MAI 


BOWSER TECH. REFRIG., Terryville, Conn. 
Send information on test equipment checked: 


(2 High Temperature ([) Fungus Resistance 
(€ low Tempercture [) Rain and Sunshine 
(D Temperoture Shock () Sond and Dust 
(CD Humidity () Immersion 
DD Altitude CD Explosion Proof 
© Wolk-in Rooms C) Vepor Tight 

C) Special Engineering 


Name. Pos. 





Company 








Street 


City. 7 


BOWSER 


TECHNICAL REFRIGERATION 


WSER IN 
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Mathematics: Its Magic and Mastery. 
By Aaron Bakst. New York: D. Van 
Nostrand. 7o4 pp. $6 
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to ENGINEERS 


with a background in 


APPLIED MATH and RESEARCH 


LOCKHEED in 
CALIFORNIA 


offers a challenging position to a 


BALLISTICS 
ENGINEER 


It's an exceptional position—in stimulating 
work, in pay and future, in its challenge to 
your ability. It’s advanced work, in an ever 
changing field. 

You will develop new armament installa- 
tions. You will test new types of fire control 
systems in flight. You will deal with ballistics 
of rockets, bombs, flares. 

To qualify you need a strong background 
in applied mathematics. Your aptitude should 
lay in the field of Experimental Methods. 
Ballistics experience is helpful but not 
necessary. 

In addition, there’s a “bonus” to this job 

in the better living conditions you enjoy 
every day just because you live in Southern 
California. 


NOTE TO MEN WITH FAMILIES: Housing con 
ditions are excellent in the Los Angeles area. 
More than 40,000 rental units are available; 
new housing tracts are under construction 
at Lockheed. The school system is as good 
— from kindergarten to college. 

Write today, giving full details as to training and 
experience. Fill out the handy coupon below if you 
wish an illustrated brochure describing life and 
work at Lockheed. 


Ballistics Engineer Program, 
Dr. W. L. Howland Dept. 0-6 


Dear Sir: Please send me 
your brochure describing 
work and life at Lockheed 
in Southern California. 


“Lich heed 


AIRCRAFT CORPORATION 


Burbank, Ca 2 


My street address 
Myc 


ty and state 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Lovisiana Kentucky 











A Fullergript fiber and wire 
mixture brush before use in 
floor sweeper. 

B Same brush after 10 months 
service — 5 times as long as 
the ordinary brush lasts. 
Note that although brush 
has worn down 4°", there 
is no evidence of material 
shedding, loose backing or 
warping. 


RIGHT HERE! 


Abbott Bearing Balls built into wheel and roller type 
conveyors keep essential military and industrial 





materials rolling smoothly and quickly. 

Every Abbott Ball — DEEP HARDENED with a 
mirrorlike, glass hard finish — is shock 

resistant and performs efficiently 

under high load factors. Use 

Abbott . . . the all round ball. 


Write for Abbott Catalog- 
Manual today. 

we 
THE ABBOTT BALL COMPANY 
70 Railroad Place, Hartford 10, Conn 
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Users of power-driven floor sweepers consistently 
emphasize the longer brush life, the improved 
sweeping efficiency and the saving of man-hours 
with Fullergript brushes! Write us for information. 


) ULLERGRIPY { 


in business, Too 


THE FULLER BRUSH COMPANY © INDUSTRIAL DIVISION 


3585 MAIN STREET © HARTFORD 2, CONN 





Here’s why those in the know 
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SOLENOIDS 


Spring for locking mechanism 


Small coil to release lock. 


Switch controlling coil 
circuits 
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Main actuating coil 


Ball and sieeve latch 


Cannon type AN receptacle 


Here's a special purpose Cannon D.C. Sole- 
noid, #1¢ Design and 
safety conditions require that the armature 


560 for aircraft 
lock in the actuated position for an indefinite 
time, without relying on a continuous flow 
of current 

The ingenious ba 
the armature as the main coil circuit is broken 
When current 


all-and-sleeve latch locks 


through the built-in switch 
is applied to the smaller coil, motion of the 
sleeve releases the main armature. Study of 
the drawing shows how a smooth-acting, 
positive lock is accomplished 
This is one of than 
Cannon D.C built 
basic coils for either continuous or intermit- 
tent Write for Solenoid Bulletin 


free on request 


CANNON ELECTRIC 


Since 1915 


CANNON ELECTRIC COMPANY 
LOS ANGELES 13, CALIFORNIA 
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IT’S WORTH EQUIPPING WITH JANITROL 


lqwitl heaters 


If you want to make sure that a military or commercial vehicle is fully equipped 
to start and function over the entire range of operating conditions—right down 
to 65°F below zero—write Janitrol liquid beaters into the specifications. Recent 
tests under the severest operating conditions have proved beyond question that 
the new 90,000 Btu-per-hour capacity Janitrol liquid heaters insure positive 
starting without special fuel capsules—at minus 65 F after a 72-hour cold soak. 
On the A-2 bomber towtug, for instance, in 65°F below zero weather the engine 
can be started and the towtug rolling well within 30 minutes after heater is 
switched on—or the heater can be used to raise the engine temperature to 
160°F and maintain standby warm engine and operating parts in any weather. 
In addition to assuring all-weather operation Janitrol liquid heaters extend 
engine life and cut maintenance by preventing sludge formation and other de- 
teriorating effects resulting from low operating temperatures, Call your nearby 
Janitrol representative for prompt help on any automotive or aircraft heating 


requirements. 


WHEREVER YOU WANT IT (S janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


Kansas City, Mo. © L. A. Curtin, 7046 Hollywood Bivd., Hollywood, Colif. * F. H. Scott 
* Heodquorters, Toledo, Ohie 


145 


F. H. Scott, 225 Broadway, New York, WN. Y. © (. B. Anderson, 2201 Grond Ave 
4650 East-West Highway, Washington, D. C. © Phil A. Miller; Frank Deak, USAF Coordinator, Central District Office, 400 Dublin Ave., Columbus Ohio 


July-August, 1952 











tf thay peatize La Thorsauds of yobs whack le oie. ss ions 
Aeriag bone Jucne aceunalily im tuts rane Mad ag S000" ss own wen 
Loss cosh Taw Hy Can be ime 1 Gy Beata 2 0 
Galed Uposives Kare Niken Lalivatly Mousauty ‘te Sicko oatrsstont  s b 
Spt from ecksnas deol; tina Dovg Meme, i sn 
es, fuschir uk. 0h test Ceeh Manally lowe icin 
Can be brouagl foam Coutle Ae faal fousil tm ie its teat oc 
One operation, Which tu sts elf cs @  foreh Seonig os Abas ord He dor 
Whe have Several Mech nezel (iii co sae 
Aeposal, tuad Our tugiasers , Whe Seroize Meany 
Monty and Aeme-Saorug Supgeslions * iffer, 
Wek ave atull true of bolt. | Yoe- bended 
v —o a 
ad Kesin boadad tbrosive pgs ers tu) Clots 
As offer, We tary fiiaaboa ded flac sles, 0° 80 
Wewlie make Clover Gnbiig ane Ligaring erin wt Rozen, Rabe. 


Cauprunde, ouSard He ail ies a 1903. Sais € Se oh das ; 


° A CLEAR and complete exposition of 

J hope ttl Stud for Caial Gud Stumplas. — oo prs ey laws 
J 7 dor mot remap Door tober oag hy 

LA athe ieee Reserve, ational Guard, Regu 

Clown Aaseins te Phod p im Seon Se 




















CLOVER MFG., NORWALK, CONN. 
Since 1903 
Manvfacturers of Clover Lapping and Grinding Compounds 
and a full line of Abrasive Papers and Cloths. 
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AMERICAN ORDNANCE ASSOCIATION 
Book of the Month for July 


SAMUEL COLT 
A Man and an Epoch 


BY MARTIN RYWELL 


“Samuel Colt” is three books in one—a biography of the inventor and arms manufacturer, 
an historical sketch of his times, and a practical guide to Colt firearms. 

The Colt firearm has become almost a household word in America, but this is by far the 
most complete and authoritative biography of its inventor—a man of great shrewdness and per 
sistence and a consummate showman. Colt was also a leader in the development of mass 


produced firearms, as Mr. Rywell shows. 


Here, too, you will find historical vignettes, most of which show the importance of Mr. 
Colt’s product in the business of taming the West and keeping it that way. 

For the firearms enthusiast and collector the real meat of the book is in the 34-page section 
devoted to the Colt firearm itself—chronology, description, and present approximate value 
Each piece is illustrated and minutely described, and the prices given are accurate and realistic. 


Retail, $3.00. 


To Members, $2.70 


OPERATION OVERLOAD 


BY DR. ALBERT NORMAN 


Here is the full story of the greatest military opera 
tion in history, the invasion of Western Europe. Dr. 
Norman analyzes the issues that arose between British 
and American planners and describes the detailed, 
complex preparation that occupied large staffs for years. 
He then shows, in accurate descriptions of the operation 
itself, the results of the planning. Retail, $3.75. To 


members, 93.37. 


UNDER THE SEA WIND 


BY RACHEL CARSON 


Rachel Carson, whose “The Sea Around Us” de 
lighted so many readers, is also the author of “Under 
the Sea Wind,” which has in it the same combination 
of magnificent writing and scientific fact. In this book 
we are introduced to the creatures who live above and 
beneath our coastal waters. Retail, $3.50. To members, 


93.15. 


THE NEW YORK ORDNANCE 
DISTRICT IN WORLD WAR II 


BY COL. CHESTER MUELLER 


This study of America’s decentralized procurement 
system is of added significance today. Retail, $5.00. To 


members, $3.00. 


| WAS 
STALIN’S PRISONER 


BY ROBERT A. VOGELER 


Robert \ Vogeler is the communications executive 
who was imprisoned for 17 months in Hungary. This 
is his dramatic story of what happened to him—his 
imprisonment, the first and second inquisitions, why 
he contessed, the rehearsal for his trial, his day in 
court, how he served his sentence, and the terms of his 


ansom. Retail, $3.75. To members, $3.37 


ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D.C. 


Gentlemen: 
Please send me, postpaid, the following books:* 


3. 


Name 
(please print) 


Address 
City, Zone, State 


*! certify that 1 am a member ef the A.O.A. 
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this “sleeve” 
gives valves a steady hand 











For clock-like precision in up-and-down motion, 
valve tappets require smooth-as-glass guides 
“sleeves” tailored to 5/10,000 of an inch for snug, 
exact fit. For such precision work with a variety 
of products, leading manufacturers depend on 


Lycoming’s production skill and resourcefulness. 


Whether you require precision machining, 
high-volume production, product de velopment 
or air-cooled power for aircraft or ground 
applications—look to Lycoming! Long famous 
for aircraft engines, Lycoming offers extensive 


facilities and well-rounded experience 


For a more complete story on Lycoming’s varied activities 


ind facilities, write—on your company letterhead—for 


the interestingly illustrated booklet “‘Let’s Look at Lycoming.” 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES e PRECISION-AND-VOLUME-MACHINE PARTS « 


Loox 10 lvcom ING-= rtcsion rows 
AEE ) 00 


noin 
~~ 


tan te Fo 
appels. rc 


ra 


to steer tappets true, 


GRAY-IRON CASTINGS 


Pratt & Whitney Aircraft 
called on Lycoming for 


precision production. 


STEEL-PLATE FABRICATION 
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ARE DRIVERS “RAILROADING” 
YOUR VEHICLES? 


Handy Governors Will Stop It 


Any driver is likely to be less than 
meticulous in his care of a vehicle he 
doesn't own. Many feel no com- 
punction about “railroading” your 
vehicles. Drivers do most of their 
work away from supervision . . . 
abuses are hard to correct. 


Handy Governor will stop “railroad- 
ing"—stop practices which run up 
costs and wear out vehicles before 
their time. 


The savings in tire, fuel, and lubricant 


costs, engine repairs, brake main- 
tenance and general maintenance 
are spectacular. Reduced accident 
and insurance costs are equally im- 
portant. 


Let us show you some figures on 
savings—and tell you how little it 


costs to get them. 
K 


> 


KING-SEELEY CORPORATION 


ANN ARBOR, 
PLANTS AT ANN ARBOR, 


the circle seal 
principle 


provides sealing assurance 
never before offered in 


CHECK VALVES = 


VACUUM BREAKERS 


SENSITIVE LOW PRESSURE / 
VENT OR RELIEF VALVES / 


CIRCLE & SEAL j 
precision check valves / 


<* 


/ 





Engineering data 
sent free of charge 
on request. 


JAMES*DOND* CLARK 


1247 East Green Street, Pasadena 1, Calif. 
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MICHIGAN 
SCIO, YPSILANTI 


Cork-and-Rubber 
Gasket Materials 


cork-and-rubber 


Armstrong manufactures 
gasket materials made to meet each class 
of the principal government specifications 


covering cork-and-rubber gasket materials. 


Specification Material 
MIL-G-6183 

Iype 1 Soft NC-709 
NC-710 
NC-718 
DK-153 
RK 3045S 
DC-167 
DC-1900 
DC-118 
DK-149 


Type I Medium 
Type I Firm 
MIL-1T O541 


Type Il Soft 

Type Il Medium 

Type Il Firm 
MIL-G-6747 


Write for samples and 24-page gasket design 
manual 


ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 
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Man >. 


has delivered 


10,000 Tank Transmissions 


for National Defense! 


Yopay, less than three years after the first production delivery, Allison has 
built and shipped 10,000 Torqmatic Transmissions for Army Ordnance 


vehicles. 


These revolutionary cross-drive transmissions resulted from General Motors” 
long experience in the manufacture of heavy-duty transmissions and torque 
converters. | hey prov ide great mobility, maneuverability and easy control 
to America’s tanks and other track-laying vehicles. Hydraulic gearshifting, 
steering. braking are combined in a single, compact unit. Operators in 
Korea say that tanks with these transmissions can “stop on a dime” and spin 


in their own length, with minimum driver fatigue. 


Commercially — 


Today, Allison continues to deliver to commercial manufacturers Torqmatic 


Converters and Transmissions using the same basic principles. The Allison 
Torqmatic Drives bring smoothness, flexibility and economy never before 
experienced tomany types of heavy -duty equipment such as are shown below. 


Write for information. 
ALLISON DIVISION OF GENERAL MOTORS, Box 894, Indianapolis 6, Indiana 


SCRAPERS TRACTORS TRUCKS CRANES SHOVELS 
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Illustrated is General Patton tank with cutaway vieu 
of Model CD-850 Allison Torqmatic Transmission 
GENERAL . 4 
MOTORS ff (4, 
es 


TORQMATIC DRIVES 


LOCOMOTIVES DRILLING RIGS 
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> a a ae ae a a a ae aes 
» Specification 0 Fa Cc 
7 Corrosion 
Preventive 
Compounds 


for Government Contractors 


Specification Number Trade Name the experience, skill and facilities of Burgess- 

MIL-C.972, Grade I ‘lad K ) J + i : 

aoe otis $2-C.18 Grade 1) Ried Kote 101 Norton are at work in the production of parts vital 

MIL-C.972, Grade II Klad Kote 12 to our rearmament program. 

(Superseding 52-C-18 Grade I) 

MIL-C.6708, Type I Klad Kote In World War II Burgess-Norton played a major 

(Superseding AN-C-52b Type 1) . y 1 

uiL4iee Tene 11 oe part in the development and production of tank 

(Superseding AN-C-52b Type II) track links and blocks. 

AN-C-124a, Type I Klad Kote 12 . . 

AN-C-124a, Type II Klad Kote 22 Since that time our development engineers have 

pois Rev a Klad Kote been’constantly redesigning these track parts 
XS-1759, Grade Klad Kote : 7 , ; 

AXS-1759, Grade II “ted Rene to keep pace with the many improvements 

AAF 14156, Amend Klad Kote ; and design changes in America’s tanks. Today 

— 2-122 Klad Kote 322 we are again in production of new, improved 
SA 2-121 : Sote 22 : 

vee Tee t oe _ . tank links and blocks to meet the 

Al 7 6b, yI la ote 37 . c 

AN-VV-C-576b, Type II Kled Kote expanded requirements of the 

Light Bodied Slushing Compou 4 co Ww . 

Light Bodied Slushing Compound Klad Kote new tank program. 

and Surface Active Qualities 


ne 


PACKAGING ICNCINEERS! 


Newly Revised Klad Kote Reference 
Chart Now Available 


revised Klad Kote chart, listing 
numbers and specih- 
will be sent you upon 
ludes the type of film, 
product 
al, flash 
It is an 


Our newly 
the latest spe 
cation requirements, 
is chart mc 
sovernment specification number, 
description, uses application, remov 
( . 
joint, and protection requirements. is an 
-ellent reference for packaging engineers. 
AC 1 
. are ‘ked f prompt de- 

Most Klad Kotes are stoc ked for I me P ba 
livery and are obtainable in 9 and 55 ga 

t net Oyotations furnished on re quest. 
conta 5 


cincation 


request. Tl 








Partial List of Specification Compounds 
Which We Can Supply 


Corrosion Preventive Compounds: Navy Dept. 52-C-17 (Int) 
Amend. I (14-C-6) Gr « A. B, and ( U. S. Army 2-84B 
U.S. Army 2-826 Ar \ir Forve AAF 3604-A 

Anti-Seize Compounds: MIL-C-5544 1AN-A-6 

Aircraft Cleaning Compounds: Army Air Force AAF 2015-E - 
Navy Aero C-147 

Non-Inflammabie Hydraulic Fluid: Navy BuAer MIL-F-7083 
Protective Coating: Army Ordnance AXS-1756 Navy Ordnance 
$9.C.44 


Paint Remover: Navy BuAer 52-R-15, Amend. I 

Carbon Removal Compound: Army Air Force AAF X20043-A. 
Write: INDUSTRIAL-AVIATION DIVISION 

R. M. HOLLINGSHEAD CORPORATION 

845 Cooper Street, Camden 2, N. J Toronto, Ont., Canodo 


Worehouses 
Dallas San Francisco Chicago 


kKwewaeKwe Khe Kr KK KK 
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For Easier Handling of Electrical Cables 


Wall-Mounting | MSU WUMM (IU 
frPermanentapoteations | MMMLUU EL SMa UU 


Easily mounted. on trucks, 
walls, any surface, for heavy 
cables. May be connected to 
conduit or feeder cable. Avail 
able with stand for porta- 
bility. Can be equipped with 
bevel gear drive for outside 
cranking when mounted in 
recess or compartment in 
side of truck—or with spring 
retractable mechanism, Has 
standard Collector Ring up 
to 16 conductors 


POWEREEL 
for Portable Uses 


Eliminates ‘‘rassling™ 
with long heavy cables. 
Reduces wear. Available 
with or without cable, 
wheels, handle. Has fric- 
tion brake, lock—also 
standard Collector Ring 
up to 16 conductors 


Re« 


rg | with 
Johansson 


PORT-O-REEL Gage 


for Long Cords BI 0 cks 


Prevents kinks, knots. Furnished 


with or without cord or hand lamp. 
/ 


easing me Measurement Standards 
as screw binding posts for attach 
ing any cord, 30 amp Collector for Industry 


and is available with micro- 
and standard plugs. 2 : : 
uses for all industries. Putting Brown & Sharpe Jo-Blocks on the job is 
rounds | bl j “: . 
ee ee ee the first step toward precision tooling. Made to 
wide, 12 diameter. 
guaranteed accuracy standards, Jo-Blocks give 
you known quantities to work with... allow you 
to accurately set-up and check gages, jigs, and 
fixtures. And, when Jo-Blocks are on the job, 


your skilled mechanics Anvow that the highest 
for General Purposes 


standards of precision are maintained. 


Designed for slow speed operation Available individually or in sets ... in 3 
»n special machinery and equipment . >” 
requiring rotating electrical contract. guaranteed accuracy standards: +.000002", 
Standard rings fit 14” shaft. Fur- . +.000004", +.000008” per inch. Many acces- 
nished with driving collar equipped , > : , 
with set screws. Rings for any ap sories also are available to multiply the uses of 
lication can be designed, built to ee your Jo-Blocks. Write for fully illustrated Cata- 
specs pe : : . 
, log. Brown & Sharpe Mfg. Co., Providence 1, 
, Rhode Island, U. S. A. 

Any of the above reels can be modified. Or special 
reels for any industry or Armed Service can be 


built to specifications. Let us quote you on prices WE URGE BUYING THRO THE DISTRIBUTOR 
and delivery. Write: UGH 


INDUSTRIAL ELECTRICAL WORKS | i; eee Soe 


Dept. 0-7 
1511 Chicago Street Omaha, Nebraska 
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Gear Problems... 


Those with questions on design and applica- 
tion of high precision gears quite naturally 
visit Fellows. For more than 50 years our en 
gineer-specialists have met and solved the 


most intricate problems of gear production. 


The resulting fund of cumulative experience 
is available to Ordnance whenever they 


need an ‘engineering assist’. 


In addition to this service Fellows designs 
and manufactures a line of complete equip 


ment for cutting, finishing and testing gears. 


Jiltows 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bldg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 * 2206 Empire State Bldg., New York I. 


Toe PREP PRODUCTS! 
"TO MEET GOVERNMENT SPECS. 
Mik-C-10578 JAN-C-490 "or other Cov} Specs. 
Mib=C-554/ USA-S7-02C ‘ete sate 
MetaipreP 


pylti-PurPo® 
sion Resistind 


© 
resistance 49-98 


rodes 
grod nite Bulletin 


metoiprep Bul in tytor 


Prep-pik! 


Rust ond Ligh! 
+. non-cor- 
Scale atl no 


sive on 


Heovy 


Desc’ bed 


coated sv" 
. letin 49-3 


zine f 
omer Desc eo 
Gobwoprep bullet 48 


equipment 
in Prep-Pik- Bul 


Genero! © ately 
tot Condit ‘ 
meto 
° dip or sproy 
bed in Emu 


6) 


applications 
De 


soprep ® 


ond Generel PREP Belletia al 


NEILSON CHEMICAL COMPANY 


3411 Union Pacific Ave. 


T on Rd 
2682 Tecums: Les Angeles 23. Calif 


~ eo 6580 BENSON ST., DETROIT 7, MICH 














Heil Aircraft Refuelers Heil Coble ond Hydraulic Dozers 


Manufactured By 


THe HEIL co. 


GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 


Send For Complete Catalog 
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NIAGARA Aero Heat 
Exchanger = ===: 


dompe: open 
1. Extends quenching 
capacity without extra 
water or cooling tower. 
2. Quickly pulls down 
heat at initial peak load 
of Quenching. 


3. “Balanced Wet Bulb” 
Control holds quench 
bath at proper tempera- 
ture, heating if needed 
to start after shut-down, 
and cools or heats by 
automatic control. 


By-poss 
damper closed 


4. Saves cleaning expense 
as compared to cooling 
tower which picks up 
acids and fumes from air. 





APPLICATIONS 
Quench Oils 
Cutting Oils 
Lubricating Oils 
Cooling Water 


Fresh Aw ¥ 
eniening 





For help im increasing production, 
saving of cooling water, write 
for Bulletin No. 120. Address 


NIAGARA BLOWER COMPANY 
Over 35 Years of Service in Industrial Air Engimeering 
Experienced District Engineers in Principal Cities of U. S. and Canada 
Dept. O, 405 Lexington Ave. 





NOW—Sample Potentiometers 
available in a hurry! 


Recently improved facilities and 
additions to personnel are result- 
ing in better delivery than ever 
before of Fairchild Precision Po- 
tentiometers. Now you can expect 
delivery of standard sample units 
with windings to meet your re- 
quirements in 4-6 weeks after we 
receive final approved specifica- 
tions--and at the same reasonable 
prices! 

Enlargement and realignment of 
facilities and personnel also en- 
able us to start delivery of pro- 
duction orders in 3-4 months after 
receipt of your order. For full 
information about Fairchild Pre- 
cision Potentiometers, and related 
services available to help you, 
write to Fairchild Camera and In- 
strument Corporation, 88-06 Van 
Wyck Boulevard, Jamaica 1, New 
York. Department 140-28G. 


9/R CHILD 


PRECISION POTENTIOMETERS 
‘ 
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\ Tips on Metal Bending 
\ 


a 
WHAT YOU CAN DO ON 


Buffalo No. 0 
Pinch-Type Bending Roll 





Angles leg out 
Minimum diameter 
Angles leg in 
Minimum diameter 
Smallest A 
Minimum diam 
Smallest Ang! 
Minimum diameter 
Flats on edge 
Minimum diameter 
Flats on Gar 
Minimum diameter 
Rounds and squeres 
Minimum diameter 
Copper tubes 12 gauge 
Copper tubes te gauge 
Standard st pipe 
Minimum diameter 
Diameter angle rolls 
RPM. rolls 

Feet per minute 

Size motor HP 
Speed motor 
Diameter upper shaft 
Diameter lower shafts 
Gear Retio 

Length 

Width 

Heiane 

Weight. ibs 

Code 























The capacity table (left) 
shows the variety of small- 
diameter bending jobs 
which can be perform 
ed at production speeds 
on ‘*Buffalo’’ Pinch- 
Type Bending Rolls. All 
rolis are adjusted by 
crank, and may be set 
up or changed in sec 
onds. Bars, pipe or cop- 
per tubing can be rolled 
in continuous spirals 
without distortion. Bars 
may be bent in spirals 
for high production of 
perfect rings without 
wasting any material. If 
you bend metal, you doe 
it at a fraction of the 
cost of any other method 
by “Buffalo” Bending 
Rolls. Bulletin 352-C has 
data on all sizes, from 
the small pinch type to 
the No. 4 for the heaviest 
bending. WRITE FOR 
YOUR COPY! 


TOOLS 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


BENDING 
SHEARING DRILLING 


CUTTING 


PUNCHING 





MACHINE SHOPS: 


Try this solid stock 
with a built-in hole 


| 1 stock 
time element. Plus tool wear. Then, add the 


it stee I té | I 8 scr 


Shelby Seam 
For more information on this versatile 
to National Tube Division, United Srat 
William Penn Place, Pittsbu 


All Nationa! Seamless Tubing is pierced from solid 
billets of uniform steel—the one manufacturing 
method thet assures uniform wall strength. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY 
PITTSBURGH, PA. 
(TUBING SPECIALTIES) 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U’S*S SHELBY SEAMLESS 
MECHANICAL TUBING 


UNITED STATES STEEL 





SHIP YOUR PRODUCTS 


QUICKER, EASIER 
~ LOWER COST « 


' 


COMMON SENSE CRATE DESIGN 


Sterling's experienced Crate Engineers studs 
product, determine the protectior 
4 


required, method ar 
and then su 
and boxes tl 
(2) give absol 
no more the 
Take a ze of Sterling's experi 
design le “eT personnel PLL 
of expe 
crates é 
protect 
wooden 
check wit 


“Designs For Defense” describes our service 
Write for it today 


Sales and Engineering Offices 
11908 S. HALSTED ST., + CHICAGO 28 
Telephone PUliman 5-0220 
Fabricating Plant * Goodwatet, Ala 





New Shadograph Precision Units to 
Select and Classify Rotating Parts 


If you are selecting and classify 
ing high-speed rotating par‘s such 
as buckets used in gas turbines for 
jet plane engines investigate the 
new Shadograph models expressly 
built for solving this problem. Two 
models are now available (1) Model 
#4112-A (illustrated), a special lab 
oratory balance using a 
calibrated variable counter- 
weight (2) Model =4102-B 
(not shown), a production 
model, with counter- 
weights, beam and dial 
calibrated directly in mo 
ment weight units. For 
complete details covering 
these essential new pro- 
duction tools write the ad- 
dress below 


THE EXACT WEIGHT SCALE COMPANY 
900 W. Fifth Avenue COLUMBUs 8, OHIO 
2920 Bloor St. W.. TORONTO 18, CANADA 
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© per Snaplite 


Projection Lens 


’ 
I or 
over 40 years 
Makers of Optics 
Optical Instruments 
Fire Control Devices 
Mechanisms of Precision 


Kolimorgen Optical Corporation Po 
2 Franklin Ave., Brooklyn 11, N.Y. ® 


Plants at Northampton, Mass., and Brooklyn, N.Y 





ALY 


VY, ¥/ #5 
Metal 
Stampings 


*RESEARCH + DESIGN 
ENGINEERING « PRODUCTION 


} 


THE LEAKE STAMPING CO. 
MONROE, MICHIGAN 
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ARE YOU 
ALL TIED UP 
IN DEFENSE 
CONTRACTS? 


Pressed Stee] Car Company can 
accept subcontracts for the produc- 
t ground servicing 

raft and engine 

component parts; communication 
equipment ordnance equipment; 
structures and component parts; 
cellular laminated wood products 

. and a wide variety of defense 
items. 

In all, Pressed Stee! Car 
Company has 7 manufacturing 
divisions and subsidiaries located 
in Chicago, Buffalo, and Mt 
Vernon, Ill. Behind them is over 
a half century of experience in 
the manufacture of light and 
heavy industrial equipment. 

Interested? 

Contact the Contract Sales 
Department of Pressed Steel 
Car Company now, 


esc 


A ParTiat 
LIST oF 
PRODUCTS We can” 
PRODUCE: 
Aircrets g 
Servicing Equipmen 
Dollies-Engine 
_ - ~ & 
Stand ’ 


€ 


Ma Nar 
Ser ce 


nte 

_— Servicin 

Aircrats Component 
Grts 


Conta ner 
Ammunition 
Encignment, Et 
-Ngine Mouns. 
Exhaust S,...* 


P 
Ping 


Communication 
Wipmens 
Chassis 

° Metal Housings 
e 
_—— Equipment 
Tra YD a 
Parts 
Trailers 
Celiuier Lomineteg 
ood Structures 
Shelters 
Trailers 


nent 


Containe = 
Miscellaneous 


PRESSED STEEL CAR COMPANY, INC. 


Contract Sales Department 
179 N. Michigan Avenue ¢* Chicago, Iilincis 








CLEVELAND CONTAINERS 


PROVEN PERFORMANCE backed by our 
long experience in ORDNANCE PACK- 
AGING to your Service Specifications. 
Consult us on SPARE PARTS PACKAGING for pro- 
tection in handling and in transit. 


CONTAINERS of proven quality for Ammunition, 
Signal Flares, Spark Plugs, and endless other 


special applications. 
PLUGS and SLEEVES to protect threads. | ¢e) | LER 
SPECIAL TUBING for protection against rust PRECISION ere} bate) LS 
and corrosion. . 
Aircraft -Industrial-Automotive 


. ° ° 
We serve the United States and Canada. Kohler Co. is a leading supplier of precision controls 

to manufacturers of jet engines, military, commercial 
and private aircraft, agricultural and industrial test 


For quick action, consult our nearest plant. 
equipment, Diesel engines, automobiles, trucks, and 


~ tractors. 
Our engineers develop, for volume production, 


S 

UeCLEVELAND CONTAINERG , valves, fittings and kindred equipment to specifica- 
201 6. F tion. Write for catalog. 
ane . i 








6201 GARSERTON AVE. CLEVELAND 2, CONIC 
7 Gans * Combinetion Metel end Peper Cons f E 
® Spirelly Weund Tubes end Cores fer all Purpeses f . 

* “= Kohler Co., Kohler, Wiscons 


Seem | I KOHLER o: KOHLER 


in. Established 1873 


" 


Marther 
Led Prencen Oncere + Offues = leet amd Mente 


AIR-COOLED ENGINE rae 


~,) GAGE 


Suppliers Lo the os 
ARMY — NAVY — AIR FORCE, fe 


ee eee 


R44 


NINE 




















Centrally 
A typical figure from actual records in many plants* showing 


OHIO Located 
increases in gage life from 200% to 1500% after they started 


| 

Plants bs oat : 

- AUC ROWOTL 
_ £s8err nea LUBRICANTS 


—<_ | GAGE LUBE 
A GUARANTEE TO DOUBLE GAGE LIFE—any shop using 


propuctTs thread, plug or ring precision gages can at least double 
ets, the life of this expensive equipment by using GAGE LUBE 

ators and Geske or we will refund their money 

d Air Conditioning You can prove it yourselt. Just start using GAGE LUBE on 

orce Feed d your most troublesome goges—send us a P.O. for 4 4-oz. 

: bottles at $6.00, or a V2 gallon at $14.00. You will get the 
benefits immediately. Or if you want more details just 
write for them. C 
*names on request COATINGS: IN . 

CTIVE ICHIGAN 
pPROTE peTRO'T 27 ae 


isee)-ieMee) ile) 7 Vile) marin mes 5 Box 3985 
» 0.80 


INDIANA 





CIVILIAN 


Automotive Radi 
Refrigeration an 


Mechanical F 
Condensers, d Unit Heaters. 


Lubricators on 
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INDEX OF PRODUCTS ADVERTISED IN THIS ISSUE 


This department has been designed to help purchasing executives locate equipment, 
parts, and services more quickly and thereby speed up national-defense objectives. 


Product Page 
Abrasives .. 146 
Aircraft—including Parts and Accessories , 54, 59, , 142, 148, 158 
Air Raid Sirens sacd eer ae Sa 
Arms and Ammunition ' 138, IV Cover 
Automotive Parts and Accessories. . . .3, Facing 32 and 33, 45, 61, 113, 149, 158 
Bearings and Parts is Fees eee va wiles 
Castings aha wis ts .. 62, Ta 
Cleansers and Detergents—including Maintenance Equipment.........17, 143 
Coatings—Paint and Painting Equipment 

11, 21, 50, 56, 122, 126, 135, 152, 154, 160 
Connectors, Electrical 27, 120, 144 
Construction Equipment and Materials—Farm, Road, ond Building 
8, 18, 36, 53, 143, 154 
Conveyors and Component Parts. Condes ao - 130 
Electrical Machinery, Equipment ond Sinan. Sivees kaedaw ec Oe 
Electronics Materials and Equipment se 38, 41, 60, 119 
Engines, Piston—Parts and Accessories. . Pee, 
Engines, Turbine—Parts and Accessories ey ee ee ee , 110 
Fabricated Metal Products and Services 
il Cover, 6, 23, 33, 39, 52, 63, 114, 116, 117, 125, 140, 156, 157 
Fasteners ‘ sea 6 ; 7, 129 
Fire Fighting Equipment Sean patents : ... 108 
Food Preparing and Dishwashing Machines...... . ; ee 
Heating and Ventilating =“ .... 04, 55, 132, 145 
Hydraulic Machinery, Equipment, and Supplies... . , enced 5 
Machinery, except Electrical . .63, 115, 123, 154 
Management Control Systems and Office Sesteninet 4, 28, 57, 118 
Materials Handling Equipment hate meat er 
Miscellaneous Products for Industry... . . 12, 31, ‘58, 136, 143, 149, 155 
Ordnance Equipment—Machinery and Supplies... . .9, 14, 137, 150 
Packaging and Paper Products....... - +++ -46, 133, 156 
Precision Instrument Lubricants ey er sea eee 
Precision Instruments and Gages..... ieee 29, 155, 157 
Presses, Hydraulic ; ewe ....44, 47, 49 
Primary Metal Industries . , . 2, 35, 112, 121 
Pyrotechnics 
Research and Development ieiineteten—tehemiid Sesienen. : ‘10, 20, 61, 141 
Shipping Containers—Wirebound, Wood Boxes and Crates ....22, 30, 156 
Testing Equipment sre Sea 142, 156 
Tools—Hand and Electrical a 
Tools—Pedestal, Parts, and Equipment... . 43, 128, 140, 153, 155, ll Cover 
Transportation Equipment and Facilities, meiedinn Ordnance 
16, 26, 37, 42, 107, 109, 139, 157 
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ONAN BUILDS 


ELECTRIC 
PLANTS 


FOR EVERY NEED! 





ONAN builds electric plants to meet 
the requirements of any military 
——. 

man gasoline-powered plants are 
built in a wide range of sizes and 
types from lightweight, portable 
units (400 to 5,000 watts), up to 
35,000-watt models for heavy duty 
and emergency use. Onan Diesel- 
powered plants are designed for 
continuous service as a primary 
source of electric power. Special 
electric plants adapted for military 





PROOF TESTS 
and 
PROOF MARKS 


by Cor. CALvin Gopparp 


This series of five articles formerly pub- 
lished in OrpDNANCE magazine has been 
compiled in a 28-page brochure which is 
still available. 


It explains the systems used in accepting 
smail arms as practiced in the past in 
Britain, the Continent, and the United 
States. It contains many tables and repro- 


use and in industries such as rail- 
roads, airlines, construction, radio, 


marine, and of) Selés are available. ductions of actual proof marks not readily 


available elsewhere. 
ONAN ELECTRIC PLANTS 


A.C.: 400 to 55,000 watts, all 
standard voltages and frequen- 
cies. D.C.: 750 to 15,000 watts, 
115 and 230 volts. Battery 
Chargers: 400 to 3,500 watts, 6, 12, each. 
and 32 volts. Also Onan 400- 
cycle motor-generator sets—1l%4 
te KW, one and three phase. 


This brochure has been a collector's item 
for some time and is again offered to the 
readers of ORDNANCE at the price of $1.00 


Order from 
The American Ordnance Association 


Write for 705 Mills Building + Washington 6, D.C. 


FOLDER! 
D. W. ONAN & SONS INC. 


7607 University Avenue, Minneapolis, Minnesota 

















GOVERNMENT FINISH SPECIFICATIONS 


and the Parker Products which meet them 


INDEX TO ORDNANCE, 


VOLUME NNNVI PARKER PRODUCTS 
(See JAN-C-490) 


Bonderite 100, 125, 140, 160, 170, 180 


SPECIFICATION 
AXS 1245 
JAN-C-490, Grade | 
JAN-C-490, Grade II 
with title page for binding, is now available. It will Type 2 Parco Cleaners 341, 350, 371 
Type 4 ‘ ° Parco Cleaners 250, 260 
Type 5 Parco Cleaners 210, 220 
Type 6 er . Parco Cleaners 100, 101, 110 
JAN-F-495 Bonderite 32, 34, 100, 125, 140, 160, 180 
JAN-L-548 Parco Compound, Parco Powder 
MIL-10578 (Formerly U.S. A. 3-213) 
January-February (No Type | vi Parco Cleaner 250 
Type II ; Parco Cleaner 260 
MIL-C-5541 Bonderite 700 
MIL-C-16232 (BuOrd) 
or Type | , . .Parco Lubrite 1, 2, 3 
Type I! Parco Compound 
Naval Aeronautical M-364 . . . .Parco Compound—Parco Powder 
QQ-P-416 Type Ill Bonderite 32, 34 
U.S. A. 57-0-2 
Type ll, Class A & Al 
Type Il, Class B 
Type 11, Class C 
U.S. A. 72-53 


@ The Index to Volume NXNXVI of Orvnanct 


be sent free of charge upon request to the Editorial 
Offices at the address below. It covers subjects in 
the following 1951 and 1952 issues: July-August 
No. 187), Seprember-October (No. 188), Novem- 
ber-December (No. 189 
or March-April (No. 191), and May-June (No 


It is arranged alphabetically by subject and 


@ Readers who wish to purchase a microfilm copy 


of Velume XXNNVI of OrpNance at nominal cost 
Parco Lubrite 1, 2, 3 


Parco Compound —Parco Powder 
Bonderite 100, 125, 140, 160, 170, 180 
Bonderite 32, 34, 100, 125, 140, 160, 170, 180 


may do so by writing to University Microfilms, 


Inc., 313 North First Street, Ann Arbor, Mich 


AMERICAN ORDNANCE ASSOCIATION 


For information regarding these or other specifications write: 


PARKER RUST PROOF CO. cecstittcies 


ORDNANCE 


705 Mills Building . Washington 6, D. C. 

















Index of Advertisements 
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The following companies have shown by their interest in the Industry-Ordnance Team that they are ready to serve the 
United States through industrial preparedness for national security and peace. Such companies as these are indicative of 
the industrial strength of the Nation upon which the military might of the armed forces depends in peace and war 
Their production for the peacetime needs of America can be converted to meet national requirements in an emergency 


Page Page 
Abbott Ball Company 143° Great Lakes Steel Corporation 35 
Acetogen Fabricators, Inc Heckethorn Manufacturing & Supply Compony 20, 123 
Advance Die & Tool Company Heil Company 154 
Aerial Products, Inc Hobart Manufacturing Company 13 
Aetna-Standard Engineering Company Hollingshead Corporation, R. M 152 
Allis-Chalmers Manufacturing Company Industrial Electrical Works 153 
Allison Division, GMC International Nickel Company 121 
Aluminum Company of America James-Pond-Clark 149 
American Chain & Cable Company Kelsey-Hayes Wheel Company 113 
American Chemical Paint Company King-Seeley Corporation 149 
American Locomotive Company Kohler Company 158 
American Machine & Foundry Company Kolimorgen Optical Company 157 
Anchor Post Products, Inc Koppers Company 36 
Ansul Chemical Company 108 leake Stamping Company 157 
Armoe Corporation lockheed Aircraft Corporation 142 
Armstrong Cork Company 149 ~—s Luria: Engineering Corporation 8 
Arnold Engineering Company 40 Magnetic Metals C p< y 
Avco Manufacturing Corporaticn—tycoming Divisions 148 Markem Machine Company 
Barium Steel Corporation 117 Mason & Hanger Company 
Barnes Company, W. F. and John 137. McCord Corporation 
Bassick Company 129 National Broach & Machine Company 
Beaird Company, J. B. 6 National Malleable & Steel Castings Company 
Bell Telephone Laboratories 10 = Neilson Chemical Company 
Bendix Aviation Corporation 3, 32, 120 Niagara Blower Company 
Bendix-Westingh A ive Air Brake Company 45 O & S$ Bearing Company 
Binks Manufacturing Company 122 §=6©Oakite Products, Inc 
Blaw-Knox Company 23° = Olin Industries, inc 
Bohn Aluminum & Brass Corporation tl Cover Onan & Sons, Inc, D. W 
Bowser, Inc. 142s Parker Rust Proof Company 
Bradford Machine Tool Company 140 = Pioneer Engineering & Manufacturing Company 
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Burgess-Norton Manufacturing Company 152. Remington Arms Company 
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Caterpillor Tractor Company 53 Reo Motors, inc 
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Clark Equipment Company 109 = Rolock, Inc 114 
Cleveland Container Company 158 Shefer Bearing Corporation 124 
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New Jersey 139 Standard Steel Spring Company 14 
Delco Radio Division, GMC 4) Standerd Tube Company 116 
Dempster Brothers, Inc 24 «Steel Products Engineering Company 54 
Denison Engineering Company 44 Sterling Lumber & Supply Company 156 
DeVilbiss Company 50 Stewort-Warner Corporotion 55 
Du Pont de Nemours & Company, E. ! IV Cover Strom Steel Ball Company 140 
Eastern Air Devices, Inc 132 Superior Foundry, Inc 62 
Eaten Manufacturing Company 5 Surface Combustion Corporation 145 
Elastic Stop Nut Corporation 7 Timken-Detroit Axle Company 37 
Exact Weight Scale Company 156 Timken Roller Bearing Compony it Cover 
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~ : h In 135 
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the design and production of 


FLARE AND SIGNAL MUNITIONS 
PROTOFLASH MUNITIONS 


of ot 


9 SHELL, AY WUE. LOND NG 


se 


Asie} Shs wANUFAsiurs oF 


VENUS ASUS ANY SUNS EE BOLUS ES 
OR BAM MUNI TDN) 


eh. 


ELKTON, MARYLAND 


ORDNANCE 

















ARMAMENT TECHNOLOGY 

















This section of ORDNANCE 


contains articles of a de- 


tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 


ir Force Armament Center 


Developing Weapons Systems for Modern Aerial Combat 


Brig. Gen. E. P. Mechling 


Commanding General, Air Force Armament Center, Eglin Air Force Base, Fla 


WEAPONS system is composed 


ot many individual components 


of which the armament system ts a 
factor, tor as Lord 


Air Marshal, 


‘without armament, 


most important 
Trenchard, former British 
has so aptly stated, 
there is no Air Force. 

Moder 


veloped t 


nament systems have 
ch an extent that a facility 
marily development 


systems was deemed 


dev tea mm to the 


and tests of those 


in March 1949 
States At 


essential. (consequently, 


the Chiet of Staff, United 


ted the establishment of an 


] 


yround, 


Force, direc 


derable study the site for 


the locati { this activity was deter 


mined , ‘rlin Air Force Base, 


Fla. TI test 


mount ol 


asset ol the Eylin 


locatior land Ca 


availa ¢ ne maduct of the ASSIU nC 


MIssic ‘ square miles ind 


the 


squat 


Facilities Determined 


inning was instituted im 


Intensive | 


mediate determine specific facili 


ties required to test the highly tech 


nical equipment ceming from the de 


velopment agencies. Not the least ot 


the actions required at the time was the 


funds for the t 


acquisition ot purpose o 
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constructing the required facilities. The 
( ongress approved the construction ol 
the center, and to date funds in the 
amount of approximately $14 million 
have been appropriated 

An Ad Hoc committee of the 


tihc Advisory 


scien 
Board, the so-called 
j 


Hutcheson Committee, recommended 


the assignment of the Armament Test 
Research and De 


Such 


Division to the Air 


velopment Command transter 


vas accomplished on December 
1g5l 
desig 


The organization has been 


ated the Air Force Armament Center 
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with the tollowing mission: “to accom 
plish tests of matériel in the armament 
held and research and development to 
such tests: to provide support ol the 
\ir Research and Development Com 
mand; and, to provide tacilities 

contractors and tor other governmenta 


agencies 


Three Phases 
Air Force 


divided 


\rma 


into three 


Phe build-up of the 
ment Center was 
Phase | 


interim tacilities required to pert 


pt iscs, consisting ol 


initial operation Chis phase 
of two administrative buildu 
or conversion to barracks 
iture date, a hangar, and a 
accommodate the incor 
Phase I has been ‘ 
Phase Il is con 
\ir Force Armament Cent 


tf those 


ment 


sidered the 


mayor technica 
ties and ranges required in the con 
in armament development test 


\rmament 


red tor the purpo 


Engineering Bui ny 
ecn desig 
ng Aw 


irmament 


Force irmament 


Stage 1s 


vineering instrumentatior 
in the it of these tests 


accepted that, in 
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Air-to-ground rocketry range used in evaluation of aircraft fire-control systems at the Armament Center. 


instrumentation required on the second floor of this structure and 


ing of at m is definitely n oO will control, complete 


inciude range 


plex than the item being t d n ri communications systems, and 
| yn equipment. It will 


shop tacilities will also 
ications and mock ilities tor shipping, recet 


ind storing those specia 


Armament Installations Air Force Arma 


juired for the 


An Armament Installations Buildi 
has I d } pri ul I I ! gement ot the ammunition 


is currently forty per cent 
is required to accommodat 


ammunition and bombs re 


Air Force 


the conduct of the 

Center mission. 
ranges this 
| 


bing 


priority 


precision bom ranye 


uir-to-ground rocketry 


} } 


bombing 


range 
$101 range is if 
use in the conduct of pre 


ot bom 


bing systems, new 
The 


determination of initial 


1d other missiles. bask 


operator ion 1s the 


The design « it release points, trajectories, 


currently being viewed we during fall, air bursts, 


plete and is 


; 


by the Engineers. It will be completed impacts, time of fall, and ter 
by about March 1952 minal velociti at all 

A Heavy Systems I Ground clearance has been 
vide facilities for the 


kinds ot 


particularly of lar 


altitudes and 


theodolite towers 
tvpes of all construction. 


tériel, 
cannot Theodolites Available 


Armamen rmineer Six mdihed 


assemblies which 


modated in the Askania theodolites are 
inv Buildine ulab'e. complete with time standard, 


The operations center will be housed for installation when the 
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towers are 


completed. These theodolites will be 


used primarily to determine bomb 


positions in space. Superimposed on 


the precision range is the so-called 


B-Line 


air range 


System, which is essentiaily an 
to determine the 
and to 


in aircrait in space 


a constant bomb-release point. 


Bombing System Tests 
At the 


npleted and the B-Line Syster 


time the precision 


stalled and operating, the 


Armament Center will have 


of performing tests 


system to include the 
istic functions currently being 
ed by the Army Ordnance ¢ 
at Muroc 

The primary purpose ol the iir-to 
aluation 


ling 


‘round rocketry range is the ¢ 


of aircraft fire-control systems, incluc 


those designed for gunnery, rocketry, 


skip bombing or dive bombing, as well 


as the determination of exterior rocket 


ballistics when rockets are fired from 


lr to ground at varying conditions ol 


speed, and range. 


Phase II] build-up covers the final 


automatic data-processing system 


the most modern calculating 
equipment It contains those improve 


to the ranges just described to 


ments 


permit an all-weather capability by the 
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Organization chart showing the chain of command at the Air Force Armament Center 


replacement of the intially planned 


optical systems with electronic systems 


which are currently under develop 


ment, as well as additional ranges to 


permit complete coverage for 
held. 


words, test results will be known while 


testing 


in the total armament In other 


the test is in progress. 


Standards Building 


A Standards Building is required to 
provide separate housing for the physi 


cal standards used to calibrate instru 
mentation systems and test equipments. 
The housing provided for these physi 
cal standards must meet rigid specifica 
tions of temperature and humidity con 
trol as well as be dust-free. 


These factors, when added to the 
maximum vibration allowance on many 
standards, make it uneconomical to at 


tempt to construct sufficiently isolated 


rooms in the Armament Engineering 
Building for the housing of such 


standards. 


Scoresby Building 

\ Scoresby Building is required for 
the dynamic ground testing of heavy 
stabilized aircraft systems, suc h as gun 
turrets, bombing radar turrets, and 
inertial bombing and 


This 


a 3,00 pound load 


stellar naviga 


tional systems. structure houses 


rate table, known 
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as a Scoresby platform, which has been 
developed by the Navy and which will 
be used in the engineering develop 
ment testing of these systems. 
\ugmentation of the precision bomb 
ing range has already been touched on 
Additional instrumentation is planned 
for the current pattern bombing range 


to permit train and salvo operations 
Rocket Ballistics Range 
The 


used to conduct 


rocket ballistics range will be 


tests of rocket trajec 


tories and interior ballistics to deter 


mine the effect on aircraft weapons 


systems when the rockets are fired in 


maximum and minimum tempera 


tures. Further, aircraft armament, 
armament systems, rockets, and rocket 
launchers in all Stages ot de velopment 
mounted in aircraft can here be tested 


statically for engineering performance 
and evaluation. 


] 
1oca 


The range will also serve as a 
tion where damage potential evaluation 
may be accomplished. The facilities of 
this range will include a preacceleration 
launching ramp, camera stations, tem 
perature-conditioning buildings, rocket 
ballistics, shelter, and reference markers 

\ moving target range 1s planned 
for installation on the air-to-ground 
rocketry range. This will consist essen 


tially of a standard-gauge track capable 


ot accommodating sleds or wheeled ve 


hicles up to speeds of sixty miles an 


hour 


An air-to-air rocketry and gunnery 


range is vitally required by the Air 


Force. However the existence of a suit 


able range of this type is dependent 


upon the development of suitable air 
borne as well as ground instrumenta 
tion to enablesa determination of what 
high 


are under 


happens at extremely altitudes. 


Such instruments develop 


ment to accommodate this requirement. 
Various developments under way are 


the fring-error indicator and azuza 


systems. All facilities discussed above 


are currently being designed and should 


1 
be ready 


for operation in the not-too 
distant future. 


The Air Force 


requested permission for a 


Armament Center has 
contract 
type operation, which is justified by the 
acute shortage of technically qualified 


Civii Service personnel. Approval for 
such operation has been received at the 


Armament Center. 


Capability for Tests 
At the 


here are constructed and operating, the 


time the facilities discussed 
Air Force, for the first time, will have 
a real capability for the conduct of 
true engineering development tests on 


armament systems. 
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Titanium Today 
New Light Metal Was Laboratory Curiosity Three Years Ago 


7 


by 
R. S. Radcliffe 


Department, E. 1. du Pont de 
Company, Wilmington, Del 


’ 


the military, 


s is weigh 


Pigments 
Vemours & 


Two titanium alloys have 
been announced which, 
when judged by strength- 
weight ratio, can be con- 
sidered the strongest 
meta'lic materials of con- 
struction yet produced. 


to corrosion, 


ch orine, 


i 


portance 
ight becor 
decision 


ction 


iron, alul 
fact, two trtanti 
1 whicl 


nnouncec 


gth-weight 


rat\ 


rin 
tons annuall 
closed that 
negotiating 
present ta 
producti n 
7A » tons 
In Mar 
pany put 
mercial-scale 
producing metal 
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Table 


metal 


1 


at 


below 
norm 


shows nominal 
xal room 


properties of 


temperature in the 


commercially 


annealed 


pure titanium 
state (4 22 








80 000 
5 000 


15-20 


RY O00 


09 00 


70 000 
80 000 


) 
0 


0.000 


89 000 


15.000 
55.000 


0-30 
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Table 2, above, shows the nominal properties of titanium-base alloys at room 


temperature (4 


21, 22). Table 3, below, shows the relative strength-weight 


ratios of titanium and its alloys versus aluminum alloys and stainless steels 














for commercial production of ductile 


metal. 
The 


thermal decomposition of 


first of these was based on the 
titanium 
iodide, and the second method was 
based on the reaction of titanium tetra 
chloride and molten alkali or alkaline 
earth metals. Since 1948 two electrolytic 
processes have been announced, but to 
date these processes have been confined 
to laboratory production. 
The 


engineers, and metallurgisis in the 15: 


problem which taced chemists, 


years trom the time:the element was 


discovered until it was put into com 


mercial production involved the chemi 


cal nature of titanium. Titanium reacts 


or forms alloys with practically all 


known elements except the inert ases 


such as argon and helium. 


Its compounds with other elements, 


once formed, are very difhcult to break 


down. It begins to absorb oxygen and 


vases 


nitrogen and other atmospheric 


at about 1,300 degrees Fahrenheit to 


form compounds which tend to give a 


brittle and unworkable impure meta! 


Violent Reaction 


At its melting point this reaction ts 


violent, and in addition it reacts with 


all refractories and takes into solution 


metals or alloys that might hold it 


The process using the reaction of 


titanium tetrachloride with molten 


magnesium accounts for the mayor 


amount of commercial metal now being 


made. The iodide process is being 
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operated to produce small quantities of 
high-purity metal, but has not as yet 
to commercial 


scaled up operat 


been 


ing size. 
A Sponge Mass 
The 


magnesium reduction of titanium tetra 


product obtained from the 


chloride is a sponge mass with 


metallic appearance and contains 


minimum of 99.3 per cent Utanium 


In this form it has littl value as a 


material of construction. It must be 


further consolidated before such forms 
as rod, sheet, and bar can be produced 


At the : 


the first 


time ot the announcement o 


commercial production 


methods tor 


titanium, only laboratory 


consolidation had been worked out 


The Battelle Memorial had 


de veloped a method of melting which 


Institute 


as the sou;rce 


employed an electric ar 
ot heat, a water-cooled copper crucibk 
atmosphere such is 


and an inert gas 


argon or helium. The Bureau of Mines 


had 


program ot 


pursued actively a development 


through 


] 
consolidation 


powder metallurgy 


Beginning in late 1948 the Du Pont 
in the develo; 


Company pioneered 


ment of furnaces to melt titanium 


Iwo turnaces ot commercial size were 


developed by this program the first 


emploved a graphite crucible ind 1 


second employed 


duction heating; the 


an electric arc, water-cooled copper 


j 


crucible, and an inert gas atmospher« 


The induction furnace proved 


the simpler to operate, 
tunately, utanium reacted 
point with graphitic car 
however, 


acnuion, proved 


trollable, so that metal 
to I per cent carbon was « 
carbon-containing 

ind suitable te 
completely 


poore 


strength. 


Arc Furnace Method 
The ar 


furnace prod 
either 


Meta 


more lor 


using 


tungsten electrode 


furnace was 


higher impact strength 


duced by the inducti 


addition, the are turnace 


c amenabie to continut 


ingots 


These early studies ha 


] ; 


development oO mnducti 


capabie of casting ingots 


toe 650 pounds The ar ur 


heen scaled up so that at pres« 


in excess of 1,000 pounds 


ast regularly 


; 


The establishment ot 


ot consolidated metal allowe« 


ol techniques for the worku 


num Early studies on met 


forging and rolling indicat 
torged het wer 


num could he 


ind 1.850 degrees Fahrenheit 


could be hot-rolled at furnace tempera 
tures of 1 


These 


heating of the 


degrees I ihren 
heit operations, in ! 
metal, could 
out under norn 


Htvions 


Satisfactory Annealing 


Annealing could be K 
satistactorily at 200 degree 
heit in air except where 
sheet was involved, 
acuuMm r inert-vas annea 


quired. Sponge titanium me 
had been consolidated by eithe 
could be cold-reduced 


The 


re duc thon 


system 


per cent metal was 


by such 


From these early resu 
] 


nium’s great chemical 


} 


veared that it could be 


rolled, and anne 
ally used to 


fabricated form 


cautions 
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This work was ly completed by 


late 1950, and by earl 1951 at least 


tour concerns had commercial-size tur 


naces tor melting titanium in operation 


and wer producing ind rep 


resentative semutabricat ms such 


and bar 
Research Program 
In the 


meiting 


during which the 


furnaces and 


period 
methods otf 
tabricating titanium w in progress, 
llel rose arch 

size was being 


study alloys of titanium, t 


the metal, and to widen 
application, particular! 
strength-weight ratio 
SENSITIVITY 


gaseous 


her proper 

tres ol nee should be 

made directl their suppliers. 
Witt 

mercial] 


"W 
alloys 


items 
yet-engine 


the like 


Studies Made 
The de 


metal 
is now 

, 
rinding 
forming. and wek 
taken by 


research and devel ent groups. Te 


industrial and 


date the production of titanium 


entire 


18 being used for testing ind the de 


velopment of experimental prototypes 
No 


titanium 1s 1n 


finished item which cor 


continuous proc 


} 
close to 


T he 


though many items are 


being placed in this category. 
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potential uses for titanium have been 


well defined by the development pro 
grams which have been completed. 

O. A. Wheelon, in his report betore 
in SAE National 


sums up very aptly the possibilities of 


\éronautic Meeting 


titanium tor airframes. 


Today's high-speed airplane or mis 


sile presents serious problems from a 


material standpoint. Aéredynamic heat 


and, in addition, a 


critical, 


portion of the structure 1s 


higher temperatures with 


cKet enyines. 


» to 500 degrees Fahrenheit 


1 


its alloys have con 


strength-weight advantages 


ess steels which have been 


this te mperature 


melting 
a_ suitable 


00 degrees Fahren 


not burn through 


1ay ultimat 


analysis showed that 


otf commercially 


weight. Despite 


this use 


a pound, 


most economical! 


this critical weight, 


ould be fabricated 


ins 


Use in Airframes 


uently titanium is being con 


the airframe industry for 


sent and future planes 


nuts, bolts, and other 


to large sections requir 


ter strength than aluminum 


lighter weight than steel. 
} 


ircn of 


turbojet power units for 


shows the need of a new « 


tion metal, particularly for the 


compressor end of the motor, where 


ratin temperatures above 400 de 


ope 
irenheit are be ing encounte red 
designs 
f steels in such engines affords 


T he ise Of titanium 

ace 
a much higher development of power 
idicated by the 
} 


amount of 
r 


The resistance of 


titanium in sea water immediately sug 


unusual corrosion 


construction ol naval 


its use in 


The | 


has 


units 


S. Naval Experimental 
that its 


Station pointed out tests 


show tit intum to be unusual in respect 


to its endurance limit, corrosion fatigue 
in sea water, crevice corrosion, and sea 


water cavitation. 


Price Is High 


The Experimental Station also points 


out that the high price—$5 a pound 


in sponge form will confine its use to 


small parts such as exhaust mufflers, 


metering equipment, condenser and 


heat-exchanger tubes, antenna wires, 


salt-water valves. 


1d trim tor 
Benjamin S. Mesick has stated 


very aptly the importance of titanium 
for ordnance use (see OrpNANCE, Janu 
ary-February, 1951, p. 351). The value 
of light weight with strength to in 


crease mobility and firepower, and 


decrease the logistics load is obvious. 


Research carried out by the Ordnance 


the Army has indicated that 


Corps ol 


illovs of titanium are now available 


which have a yield strength on a com 


parable weight basis of at least 1 
that of large production steel 


the 


times 


alloys in fully heat treated condi 


tion. The Charpy (impact) values of 


titanium alloys are on the high side 


of the range of the metals considered 


(this indicates toughness to a fairly 


ind the’ elongation 


of titanium alloys are 


high degree), 
moder 
ately good, 

Titanium will also undoubtedly find 


in the fabrication of chemical 


upment,. T itanium t day in its com 


1 


ly pure state stands high in 


corrosion resistance in comparison with 


iterials now in use. Its corrosior 


resistance to chlorine and the chlorides 


is unusual. In addition, studies are 


under way to produce alloys which are 


wre resistant to the mineral ac ids than 


the commercially pure metal. 


Important Problem 


Perhaps the most important problem 
facing engineers today is the develop 
ment of materials of construction, par 
ticularly alloys, which can withstand 


high 


newer 


which accom 


Already 


are several alloys on the market 


the temperatures 


pany engine designs. 
there 
which use titanium in relatively small 


amounts—three per cent and under 


which may be improved by the use of 
high-purity titanium metal. It can also 
be envisioned that alloys may be forth 
coming using titanium to replace 
sizable quantities of metals which are 


in critically short supply. 
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Oid antiaircraft gun during night firing practice at Fort Tilden, N. ¥ 


Postmortem on Flak 


Early Recollections on the Development 
Of Antiaircraft Guns and Fire Control 


Col. Charles G. Mettler 


losses from antiair 


UR Korean 


tt fire have indicated such 
, 


nue increases in 


cra 
remarkal effectiveness 
through the use of new instruments 
and methods that even the Communist 
reserves with little training seem to be 
come really serious menaces to our air 
attack. 

How 


changed since Gen. 
the death 


remarkably the picture has 
William Mitchell 
knell of all 


sounded major 
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ships afloat and many of our supposedly 
impregnable ground installations with 


the attack of his air armadas! But it 


has required a quarter century of et 


take the 


out of the joke columns 


tort to antiaircratt artillery 
During that 
period I had a speaking part in many 
of the 


off the stage, and some of these were 


scenes as they moved on and 


interesting enough to be made of his 


torical record as | reread them out of 


my notebooks and put them down here 
One ot the first attempts—the very 
know—to fire at aif 


Sandy Hook Prov 


first as far as I 
targets occurred at 


ing Ground in 1909 when General 
Dickson, then major in charge o 

and school, handed me the pri 
determining the efhciency of the 
held gun and carriage and of 


Model 1905, and 


against high air targets 


mm. gun, 


Balloon Targets 


It was a puzzler, but the solution was 
way We had Maj 


Corps bring 


obtained in this 
Ben Foulois of the Air 
3 large balloons and send them up on 
cables at the 3,500-yard target area for 
the 32-inch firing. 

tables trom 


I remade the range 


ballistic calculations to raise the trajec 
tory as high as the balloons would go, 
about 2,500 feet, dug the carriage trails 
deep into the sand, put all the range 
finders to watch the balloons swinging 
across the range, and 


in wide arcs 


opened fire with the best shrapnel of 
No results! 
considerable 


Brick House mess, a new 


the day 
After 


cussion at the 


dinner-table dis 


type tracer projectile was produced. | 


bored a small hole in the base plug of 
the 3-inch shell, put a toothpick on 


a plug, filled the shel 


the inside for 


with a mixture of water and lamp 


black, ¢ 


nd screwed home the plug 


Improvised Tracer 
On firing, the powder gas blew in 
shell like d 


muZZie, 


the toothpick, charged the 
Seltzer siphon as it left the 
and squirted a black streak down the 


range about 2,000 yards 


By such aids and by calculating 
carefully the swing of the balloons, my 
hiring squad managed to put enough 


shrapnel balls and cases thre ugh two 





Colonel Mettler, now retired 
held positions of high respon- 
sibility in the Ordnance Depart- 
ment for many years, some of 
which were: professor of ord- 
nance and gunnery at the West 
Point Military Academy; mili- 
tary attaché in London; and 
commander of the Aberdeen 
Proving Ground, Md. He is 
now an active member of the 
A.0.A. in Florida where he is 
taking a particular interest in 
the new Florida Post 
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ot the targets to bring them down amid 
the cheers of the 
With 


vards there 


spectators 


the 27-n about 1,50« 


appeared no results 


trom a long string ot well-aimed shots 
However, on pulling down the balloon, 
several holes were tound, all below the 
medi line ot the balloon 


ve the holes an 


lloon afl 


Recommendations 


Che test recom 


produc 
endations tor better ruzes, 


uc tinders, shray ne 


next tew 

smoline wh 
essons ol! 

1] 


ll the 


\berdeen Pro 


hirin 
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the wasteful and futile fire of the ex 
isting equipment against the rapidly 
improving and faster-flying planes. 
\fter six years of intensive study by 
Maj. W. P 


brought 


all armament designers, 


Wilson of the Coast 


torth the 


Artillery 


most promising design in 


which several cams continuously made 
the essential corrections in the data 


provided. He was promptly ordered to 


Frankford Arsenal and given all the 
Department could 
"| 
i ix 


help the Ordnance 


offer. Untortunately, he became 1 


tore he completed his instrument and 


lied within the vear. 


The Vickers Company in |! 


iso shown us a good new 
wchieved some results 


y. We | 


when we 


obtaines 
underté 
itest type, the British 
i permission tor 
to negotiate 
in Washingtor 
| mechan ‘ 
a lot of flashless powder ot 
ltate type for a 


antiaircraft lirector 


Illustrated Lecture 


In the meantime had worked 


1 rather ong ind well-illustrated 


tiaircratt, which was 

fore the New York Ordnat 
t Office group and the New Yo 
nerican Ordnance Ass 


A.S.M.E. hall in New 


ure or in 


that would 


problem 


Department woul 
’ ] 
rod 


the tvpes on 


handshaking 


d temporary 


1 i 

1. Maj. Gen 

scheme, and ¢ 
the Sperry 


era in 


ndon is 


look 


Vickers design and to get into it as 


military attaché to after the 


much improvement as __ possible l 


found the manufacture was carried on 


in the small shop ot Cooke, Troughton 


and Sims, hidden inside the walled 
York | 


tine lot of workers and with Mr 


Together 


city of made triends with a 
Percy 
Gray, the Vickers designe 
we achieved sorne advantageous 


changes. 


Scotch Height Finder 


C;,oing on to Glasgow, Scotian 


cured trom Barr & Stroud a 4 


} 


meter 
corn ick nee he wht I 


hinder When 
York ind, 


by ste] 


took it to 


is ready, | 
da Vic kers step 


netic transmission systel 


» with the Vickers director t 


target height directly 
echanism 
Taking this back to Aberdeen 


>>, we found by new tests 
could be improved 


that 
I took 


AA mechanisms 
back to England 


ports were analyzed in 


after the 


order to get 
directors made by Vic 


Ordnan 


better 
May. G. M 


went 


' 
Barnes, 
} 


back with me 
went on to Paris t 
Stereoscopic height finders 
llois Company there. 
otiations Were going on, one « 
ineer officers at the Ecole de G 


the man 
} 


mbDassy 


Mr. Popello 
\ Mr. 


a mixture ot 


Popello arrived, 

Esthoniat 

an, to which we 

French, some English, 

At last, he opened 
an unopen 
it cont it 


on 


talk 


in unusual design 
tor and with it 
foreign government 
rector in his own shop 


I stk onia 
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37-mm. automatic cannon for use against aérial targets. 


I handed tt lesign to Barnes, say 


ing rapidly, “Something new here. 


Take it in the 


amine it He 


other room and ex 


soon returned with 


surprised look on his tace and sai 


“Let's buv one | toided the design 


envelope and 


caretully, put it in its 


returned it myself to the briet case 
turned the subject to anti 


Our 


Then we 


asrcraft fire control visitor, who 


was found to be a professor at the 
University of Talinn in Esthonia, 
knowledge of AA 


pertaining to it. We 


denied any hring 
or instruments 
took him to 


alliée, which I had previously 


Inter 


joined, 


at the Cercle 


lunch 

and fed him ptuously on duck 
and wine, 

H nanded und } lling 

e expanded under the story telling 


language difhculties grew less burden 
some, and at last he admitted his anti 


designing. We 


race a 


aircralt admitted our 


knowledge and deal to get 
another instrument made alongside the 


had Whether 


his mistake with the envelope was in 


one he contracted tor. 
tentional or not, | will never know, but 


it was an interesting play anyhow 


Plans Approved 
General Williams promptly approved 
our plans and sent Maj. H. H. Zornig 


t 
to England and to follow 


Berlin to 
through this production and other mat 
ters in Eastern Europe. 

The next summer we got Mr. Popello 


with his instrument to Aberdeen Prov 
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tests The new 


vents were then beg 


\ 
promise, and much new intiaire 


pr 


formation was obtained 


Visa Not Extended 


Unfortunately, Mr. Popello’s visa was 
not extended, vision In 


higher pl 


due t& poor 
ices, and he returned to Ger 


many where he was promptly employed 


by General Becker, who later became 


the head of the German Research and 


Hitler 


German 


' : 
Development — Office under 


There Popello improved the 
were so. effective 


War Il. 


Returning to London after the ar 


instruments which 


against us in World 
rangement with Popello, Tom Morgan 


came over to examine the antiaircratt 
work being done by the Vickers Com 


had the 


with 


pany. I pleasure of assisting 


him introductions and 


made some interesting at 
rangements Vickers, took 
Gray, their designer, to New York, and 
1 many AA 


designs tor 
] 


control 


tion. He 


with Percy 


produced new 


devices as well as other 


mechanisms. 

For some years | was on field work, 
two of which were with the Hawaiian 
organizations 


directors and 


Department where my 


serviced the new Sperry 


other instruments, and I witnessed 


many antiaircraft practices by the ne wly 
formed antiaircraft regiments 


It was always evident that airplane 


speed had increased so much, the alti 
tudes of flight had become s« hig 
tumes within range « 


that 


ind th 


irtillery so small 1ittic 
i complished to stop the air 
a caretully planned attack 

betore accurate 


were gone 


established 


Pearl Harbor, 1937 
Between tour and five 
morning in 19237, I was sitt 

top o the commanding v 

servation post on the rim « 

Crater, watching tor the 

on Pearl Harbor 

" 
lanes were somey nt 


wer the 


Koolau Mountain 


were too high to see with the 
W hile | was 


them, one came 


straining t 
down thre 

ligt t. like Luciter talling 
dark shadow ot 


irl Harbor. It 


and the 


into the 
over Pe 
the drydocks 
quickly wines on ov 


W aianae 


was tollowed by another 


Mountains out 


and then another, until 


had performed their sit 
ind strahng 


Then | 


teries rushing to their posts 


MUSSIONS 
watched the antia 

the planes had all disappe ired 
single 
Not a 


them 


gun had been trained « 
had risen 
} 


There was no rad 


plane 


of their approach 


Pearl Harbor, 1941 
I low 


on that tateful December 


the Japanese planes perforn 


that picture can 


maneuver, this time with 
destruction and disaster an 
The 


ments, 


radar and its m; 


the proximity 


matic instruments and transmission 


systems, the guided missiles with their 


long-range possibilities, and all the 


atomic advances in destructive power 


have 
the old 


However, before it 1s 


made obsolete all t! 


periormances 


it might be interesting 


actors to have a last look. Even those 


new ones might be interested to know 
that such scenes were once ¢ the stage 


and are the background of the things 


ot today 





Armament Technology 





Electronic Brain 


ORDVAC at Work 


High-Speed Calculator Computes 


Theoretical Data On New Weapons 


F one hundred persons would oper 


ate desk calculators tor one year, 


working at maximum speed and et 
would 


that 


ficiency, they accomplish an 


amount ot work the Ordvac can 


produce easily in one 8-hour shitt 


example ol the operating 


This is an 
speed of the Ordnance Discrete Vari 
(Ordvac ) 


able Automatic 


now in use by the Computing Labora 


Computer 


tory of the Ballistic Research Labora 


tories, Aberdeen Proving Ground, Md. 
In one week of operation, Ordvac’s 
this 


that 


estimate, computer can 


creators 


solve a problem would take a 


172 


human, equipped with a standard desk 


alculator, more than 2,000 years 


Suppose now that these one hundre« 


] 





Alden P. Taber, Ordnance 
is director of the Bal- 
listic Research Laboratories, 
Aberdeen Proving Ground, Md., 
and Dr. T. E. Sterne is chief 
of the Computing Laboratory 
vhich operates the Ordvac. 
The Computing Laboratory em- 
ploys 155 mathematicians, elec- 
tronics and mechanical en- 
gineers, physicists, computers, 
and scientific aids. 


Col 
Corps, 











persons are isolated in one large build 


ing. A mathematician gives each of 


the hundred persons instructions at the 
He 


the partial results of his in 


beginning of the year. is allowed 


to see 
structions once a week to decide 
whether his initial orders were correct. 
incorrect he can have 


It the results 


the 


are 


one hundred computers start a 


new problem under the same rules; 
otherwise, the work progresses for the 
remainder of the year. This is the type 
of work that the mathematicians have 
to do when they prepare a problem 


for Ordvac. 


Cannot Think 


The cited example should illustrate 
that these so 
brains” cannot think 
The Ordvac 


advantages over the desk cal 


something else; namely, 
alled 


creatively at all. 


“electronic 
has two 
distinct 


culator: first, it is faster and, secondly, 


it can be given instructions so that it 
will work for a considerable length ot 


The 
| 


brain” has been used 


time without further direction. 


name “electronic 


since some of the instructions are some 
them 


what complicated. One ot says, 


for instance, “If a certain computed 


number is positive or zero, go to the 


next instruction; if, however, the san 


mputed number should be negative. 
follow another set of instructions. 
hus, it is possible to rely on the ma 
chine to decide for itself whether it has 

puted its answers to sufficient ac 
curacy. This 


thinking, 


act does not involve any 
but shows that the Ordvac 
out a given set of instructions 


carries 


Accurate Memory 
the Ordvac is 
remory T he 


for all 


\ leading feature ol 


ts spacious ind accurate n 
nemory acts as a storage house 
results, 


It con “Wil 


ns” type us_ag forty 3KP1 cathode 


instructions and ‘ntermediate 


sists of t.e electrostatic 


pictur 


s milar to a small 


a television set. Instead of carry 
pict) re on its face, it relays a big 


square consisting of g61 little squares. 
Th 


c ither 


each small 


a dot 


corner ol square 1s 
a dash or 
In this way, 1,024 pieces of informa 
tion are stored on the face of one tube 
or 40,960 pieces of information on all 


40 tubes. A slave cathode-ray tub: 


and a 40-position switch are provided 
so that the contents of any one of the 
be viewed at one 


operating tubes can 
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time. When the Ordvac needs pieces 
of information, it can extract them 
from the tubes in 36 millionths of a 
second, No other computer's memory 


is both so large and so fast. 


Small and Compact 
Unlike 


puters, Ordvac is small and compact 


many other electronic com 
8’ feet tall and 10 feet wide. Engineers 
expended a great deal of effort in its 
design and construction to minimize 
the number of tubes, totaling 2,700, 
and the amount of other equipment re 
quired to make the units compact and 
accessible. A closed-cycle air-condition 


ing unit was installed to maintain a 
65 degrees 
Should the 


alarm 


constant temperature ol 
Fahrenheit within Ordvac. 
airconditioning unit fail, an 
system automatically cuts off all power. 
The Ordvac can do all computations 
with dashes and dots, whereas the aver 
age person has to use the numbers 
zero to nine for the same purpose. The 
reason is that the Ordvac works in the 
so-called “binary” system while we use 
the decimal system in everyday calcula 
The like 


an excellent students. 
All that is required is the ability to add, 


tions. binary system sounds 


excuse for lazy 
subtract, divide, and multiply by two, 
and any one can duplicate the Ordvac 
for a while, provided one lives long 


enough to do so. 


6,000 Orders a Minute 


The number capacity for Ordvac is 
4o binary digits, which is practically 
equivalent to 13 places of decimals. It 
can handle, on the average, about 6,000 
orders per second. The amount of time 
required for an order to be executed 
depends upon the order, but the fo 
lowing speeds are illustrative. These in 
clude the time to obtain the operands 
from the memory and to place the an 
memory if numbers 


swer back in the 


are needed 


Villionths of a Second 
Addition and subtraction 120 
Multiplication 
Division 


, 
Shift a number one place 15 


A simple multiplication would pro 


ceed somewhat like this: suppose you 


want to multiply twelve by fourteen. 
In one column you write the multi 
plicand and divide it by two, then 


divide the quotient by two, etc., always 
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leaving off the fractional part. Finally 


you end up with one. In the other 
column you write just the multiplier, 
then double the product, etc., until the 
position opposite the one of the first 


column is occupied, 


If there is an odd number in the fist 
column add the corresponding numbers 
in the second column. This is the re 
sult. In our case 56 plus 112 leads to 


the correct result of 168. 


The Binary System 
ask, “Why 


binary 


One might does the 


Ordvac use the system for 
numbers?” The answer is 
The 


two different 


storage of 


very simple binary system uses 


only states to represent 
one digit of a number. One such state, 
like a dot in the 


a one, while a dash on the 


memory, represents 
face of a 
cathode-ray tube indicates a zero. 
While it would be quite simple to 


store more complicated patterns on the 


Technicians at the Computing Laboratory are 


taces of these memory tubes, the other 
parts ol the machine can assume essen 
two states. They consist of 


1] ] 
tially oniy 


so-called “flip flops. . 


Two States 

These devices are capable ot being 
in two different states. In addition they 
can be changed from one state into the 
other within one millionth of a second. 
This is the 
plied in Ordvac. When the Ordvac was 


reason why they are ap 


built, it was decided to use the binary 
system in order to gain speed. Further 
the mathematicians do not find 
work 


more, 


it difhcult to with the binary 
system. 

The input-output equipment consists 
ot modified teletype units of the kind 
which were developed by the Bureau 


ot Standards. It operates at standard 
s-hole teletype tape ol which four holes 
are used to represent numbers in the 
sexadecimal or base-16 number system 


by means of a binary code. Output 
either to a 


This 


However, 


from the machine can be 
tape punch or to a teletypewriter 
is in the sexadecimal system 
output can be 


it it is desired, the 


programmed and converted by means 


shown, above, making a routine 


check of Ordvac's electronic components before giving the “brain” a new problem 
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OSS 


Quick Results 


tions 


oper 





It is difficult for most people 
to understand the types of prob- 
lems that require such a vast 
imount of computation. How- 
ever many improvements in 
modern warfare are accepted 
only on the basis of results 
evaluated by many elaborate 
mathematical calculations 

By computing theoretical data 
while a missile is still on the 
drawing board, it is possible to 
make improvements with large 
savings resulting for every tax- 
paver 
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"Detroit on the Isar’”’ 
Rebuilding Engines at the Karlsfeld Ordnance Depot 


NUN 


dri traveling betweer inicl vd ret sat KOD 
by au except tha 2 


® Not much is known yout this present ther r 
Bavarian Willow Rut by tl s f ationals, cts} 


ae 


Maj. Fred P. Dyhrmann 


Headquarters Staff, 
Aarlsteld Ordnance Depot 


Captured by U. 


> Built 1 1935, 


Thousands of tank, jeep, 
and truck engines have 
come off its production 
lines since Army Ord- 
nance began operations 
there in 1945 


Hi 


1Oc ale 


tank-auton 


wor 


known a 


} 


trot on 
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sion, stock-control division, storage 


division, depot-facilities division, and 


the management office. 


Large Acreage 


Of the 273 acres of the depot, 243 


operational use tor supply, 


are in 
storage, and industrial operations. Shop 
space, including rebuild lines, tools and 
parts manufacturing, and reclamation 
area totals 917,225 square feet. There 


is an area Of 519,150 square feet oO 


gross covered storage space and 


3,954,534 square feet of gross open 
Storage space. 
The concrete bunker, a huge struc 
with walls and roof of heavy re 


feet thick and 


ture 
entorced concrete 11 
1 into the ground, was 


extending deep 
part 


built by the owners as 


wartime 


of a desperate “last-ditch” plan to 


move everything underground. 
I he re 


one of which operates. This one, 


ire two power Stations, Only 


how 


ever, generates sufhcient electric power 
ind steam both to heat and light the 
entire plant. The power plant requires 


M Nn 


five trainloads of coal a day. 
miles of road, 


tenance of the g 
miles of railroad, and 80 buildings is 


a full-time job for 42 employees. 


Mass Production 


Ord 


Karlsteld 


1 major rebuild center 


The success of the 


De pot as 


nance 


derives on the one side from successful 
adoption of mass-production methods 


for the comp! 
ot Army engine and power-train units 
side fromthe 


Western 


mass-pro 


ete rebuilding of all types 


and on the other 


successtul education of the 
German ifacturers to 
duce spare parts with U.S. dimensions, 


i uses, U.S. 


threads, and, in many « ma 


terial specincations. 
structures in 


yuilding is carried 


There are three main 


which most of the rel 


on. In one building an assembly line 
reclaims parts which have been stored 


KOD for su h 


method is 


i purpose. 


used 


for years at 


Here every conceivable 
to restore the parts to their maximum 
efficiency. Crankcases, engine blocks 
pistons, etc., all undergo practically the 


Same 
After unpacked 
wartime cratings the parts are cleaned 


by sand 


pre CESS 


being from their 


by acid and in some cases 


blasting. They are then packed in the 
| 


required degree of preservative and 


repacked for shipment or for use on 


the assembly 


engine or power-train 
lines. 

The engine rebuilding is carried on 
second of the three main build 


Here 


Command are 


in the 


ings. engines from all over the 


gathered, inspected, 


and run through one of three main 


rebuild lines. 

The procedure in each of these lines 
is essentially the same. The engine 
block, stripped of its accessories, is run 


The 


through a chemical wash machine. 





“The success of the Karlsfeld 
Ordnance Depot as a major re- 
build center derives on the one 
side from successful adoption of 
mass-production methods for 
the complete rebuilding of all 
types of Army engine and 
power-train units and on the 
other side from the successful 
education of the Western Ger- 
man manufacturers to mass- 
produce spare parts with U.S 
dimensions, threads, and, in 
many cases, LS. material 
specifications.’ 











bl i letel j tbled 
1OocK 18S then completely disassembied, 


with shafts, valve guides, pistons, et 
being routed through cleaning, inspe« 
tion, and reclamation and then to the 
assembly line. The stripped block 


final 
other 


cracks or 
Crankshatts are 


ned, tested for 
ind rebored. 

straightened and reground. 
T he 


Pistons, rings, 


assembly process then begins 


and connecting rods are 


| j > ] nhlied 
Ked in sets and assembied 


lly chec 
arts and accessories are as 
sembled at stations in an_ orderly 


Then the 


tor completeness is mac 


final 


| 


I€ 


sequence down the line. 


inspection 


Engines Tested 


Che engine is given a comprehensive 
j 


test run on a dynamometer test stanc 


Anv detects discovered are carefully 


and all defective engines are re 


noted, 


special secuuon for correc 


turned to a 


tion and then retested. 
the tests are 


nes M hich pass 


painted, preserved, and packed for 


long-term ag in specially con 
structed reusable containers which are 


KOD. then 


turned over to the Supply Group and 


also made at They are 


issued to using units. 
The power-train rebuild shop oper 
the assembly-line 


under same 


but 


ates 


action with each type of power 


train being processed on a separate 


line. The unserviceable units are steam 
cleaned, partially disassembled, drained, 
and given a thorough steam and chemi 
cal cleaning betore being rebuilt. These, 


like the 


painted, preserved, boxed, and finally 


engines, are also tested 


delivered to the units. 
Huge Savings 

The saving in dollars is tremendous 
In the reclamation branch alone a sa\ 
ing of $740,000 was realized over 
8-month period. A quick look 
hgures shows that for $6.50 KOD can 
reclaim a jeep crankshaft that would 
\ new jeep cylinder 


KOD re 


cost 924.57 new. 
block 
claims it tor $1.60, 


This particular type of reclamation 


costs $127.34, while 


is done by a metalization process, and 
KOD has the largest metalization shop 
in EUCOM. In all 


and 


there ar 1,2 


ipproved methods separate pro 
cedures for parts reclaiming at KOD. 


Karlsfeld is proud of its absentee 


rate. The average rate in German in 
dustry is 5 per cent, but KOD boast 
a rate of only 3.7 per cent. 

There is little doubt as to the ef 


iency of KOD. In its 


} 
last mnnual 


inspection it received an “e llent 
with no major dehciencies re 
In the last two EUCOM Ord 


KOD 


rating, 


ported 


nance technical inspections, 


been rated “superior.” 


Unusual Installation 
Naturally, all 
of attention on KOD. The 
so unusual that inspectors from the 
Allied countries 


this has focused a lot 
installation 
> ind from most 
view its 
And little 


stand as an ex 


have visited it to unique 


ethods of operation. won 


der, too, for it can 
cellent example of Ordnance conserva 


tion and efficiency the world over 


| 1 three articles appe irinyg 

the September-October and Noven 
ber De 
Febru 


Brig. Gen 


Officer of the 


series Of 


the Janu iry 


CORDNANCE, 


cember 1951 and 


iry Ig52 issues of 
Gerson K. Heiss, Ordnance 
Japan Logistical Com 
and, described how “Operation Roll 
Up 


O23 automotive 


hc 


collected from the Paci 
vehicles which were 


subsequently processed and rehabili 


tated in Japan and formed a large part 


Nations 


Eprrors. 


United 
Tut 


of the support in 


Korea 
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Simmons switches to TIMKEN’ bearings, gets more 
accuracy in 6” boring and facing machine 


HEN the Simmons Machine 

Tool Corporation redesigned 
their old, plain bearing 6” horizon- 
tal boring and facing machine they 
wanted it to work to the closer 
tolerances required today. 

To insure the spindle rigidity 
which would make accurate machin- 
ing possible, Simmons engineers 
mounted the machine's boring bar 
sleeve spindle on Timken” precision 
bearings. Timken bearings are also 
used in the following applications: 
boring bar steady rest, saddle feed 
assembly, worm gear shaft, feed 


SIMMONS MACHINE TOOL CORPORA- 
TION mounts the boring bar sleeve 
spindle and eight other vital parts of 
their 6” boring and facing machine 
on Timken tapered roller bearings. 


sprocket shaft, input shaft, first and 
second intermediate shafts. 

Timken precision bearings are 
made specifically for precision spin- 
dle applications. ‘Double Zero” 
bearings are available with run-out 
tolerances of 75 millionths of an 
inch or less. 

Because of their tapered design, 
Timken bearings permit pre-loading 
to any desired degree, preventing 
chatter. Because of line contact be- 
tween Timken bearing rollers and 
races, there’s more than enough 
capacity for any tool load. 


FINISHED TO CLOSER 
TOLERANCES 


Timken bearings reduce machine 
tool manufacturing costs too 
Assembly and set-up of the bearings 
are quick and easy. No special 
thrust bearings are needed. 


No other bearing offers you all 
the advantages that Timken bear- 
ings do. Look for the trade-mark 
“Timken” on every bearing. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St 
Thomas, Ontario. Cable address: 
“TIMROSCO”. 


This symbol on a product mean 
sts bearmegs are the best 


Finishing to incredible smooth- 
mess accounts for rauch of the 
precise, smooth roll: ng pertorm- 
ance ot Timken bearings. This 
honing operation is typical of 
the amazingly accurate manufac- 
turing methods at the Timken 
Company 

The Timken Company is the 
acknowledged leader in: 1 
advanced design; 2. precision 
manufacturing; 3. rigid quality 
control; 4. special analysis steels 


TIMKE 


orr 


TAPERED ROLLER BEARINGS 


| wt 
NOT WUST A BALL) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLERO—> BEARING TAKES RADIALG@) AND THRUST—-@)—— LOADS OR ANY conse Tk 
; 7 








P y Helen Fischer 


Felis concolor. the puma, also known as the mountain So be 
lion or Cougar, is a pertect deer-killing machine. He 
stalks his prev sile 


brush, tiie 


{ 
Here's a bi 


sure to check your local game regulations be- 
fore shooting the puma. 
UV, Silpput 


Besides controlling predators like the puma, good 
i springs on his victim’s neck or shoulders. 


¢ cat who'll lead the 


iy through the grass and 


sportsmen can help conserve our game supplies by 
hounds on a day-long joining and supporting local and national conservation 

chase over the rou t nd of countr --. and figl groups. 

like blaze s when cornered 


You'll vet a kick « it ringing | 


own the curtain on 
the puma when he’s killin 


Write for free booklet on how to start at 
. win Ra r Shoot I 
Service Bure Dey 
/ Ammunition Institute 

balance of nature by killing off weaklings and cripples. . 16, New York. 


' 
ig too many deer. or 1s slaugh- 


tle club 


ibiems. Sport 
tering livestock. However, he does help preserve the 


- smen’s 
tment De@gSporting Arms and 
, 343 Lexington Ave., New York 


REG. us. pat. OFF 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


DU PONT SPORTING POWDERS 


WORLD-FAMOUS SINCE 
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